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Abstract
The construction industry is considered an essential element to stabilize
countries economically. In the UAE, this sector has received a lot of attention and
development since the discovery of oil. This has enhanced the continuous expansion
in construction activities. Recently, the construction projects in the UAE and KSA
together reached 60% of the whole projects in the Middle East region, and the majority
of it was in Dubai, which in 2018 enhanced its Gross Domestic Product (GDP) to reach
14.5%. Therefore, the decision-makers apply multiple methods at different projects in
order to achieve the prime factors for project success which are: cost, time, quality,
and safety. However, there are different variables and unpredictable causes that are
faced by the construction industry, such as availability of the main resources, different
environmental conditions, financial issues, political conditions, poor productivity, and
contractual relations. Meanwhile, there is a great interest in delivering residential
construction projects to cover the demand of shelter on time and within the estimated
cost limits, and most importantly with the required quality, taking into account all that
variables.
The aim of this research is to shed light on two of the construction management
constraints which are the project’s cost and time. The author of this thesis focuses on
two main objectives. First, exploring and understanding the contributing factors of cost
escalation and schedule delay in the residential construction projects in the UAE.
Secondly, ranking the factors according to their impacts and risk ratio on projects,
which are based on the viewpoint of respondents. A Mixed-method approach was used
in this study, starting with the exploratory sequential design in order to feed the first
objective of the study, by using a simple thematic approach to analyze the qualitative
data. The author applied this study during 2020 and 2021 by conducting semistructured interviews with thirty construction project managers in the UAE, whose
experience range between 5 and 20 years. Followed by the analytical quantitative stage
by using the Relative Importance Index (RII) technique on the most frequent factors
that were affecting the project’s cost and time from literature review. The same
participants rank these factors by conducting a 7-point Likert-scale.
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The study highlighted some factors that lead to mismatching between the
estimated and actual cost and time specified in the residential construction projects, as
it has shed light on the most significant causes factors such as poor coordination
between the staff, lack of contractors experience, delays in materials delivery,
contractor’s payment delay, complex surrounding of the site, estimation errors, lack of
consultants experience, requirements changes by the client, client’s payment delay,
fluctuation of material’s price, labor and equipment availability, unskilled labor,
manufacture issues, authority regulations, and Covid-19.
This study contributes to add further data and growing the literature on
construction management in the UAE. This research has opened the door for several
future studies on the local level to take the necessary procedures that mitigate the
impacts of these factors and thus increase the expansion of the construction industry
and productivity to serve the stakeholders.
Keywords: UAE, Construction industry, Construction management constraints,
Mismatching, Contractor, Client, Payment, Estimated cost and time, Actual cost and
time.
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)Title and Abstract (in Arabic

اﻟﺘﺤﻘﯿﻖ ﻓﻲ اﻟﻌﻮاﻣﻞ اﻟﺘﻲ ﺗﺘﺴﺒﺐ ﻓﻲ ﺗﺠﺎوز اﻟﺘﻜﻠﻔﺔ واﻟﻮﻗﺖ ﻓﻲ ﻣﺸﺎرﯾﻊ اﻟﺒﻨﺎء اﻟﺴﻜﻨﯿﺔ
ﻓﻲ اﻹﻣﺎرات اﻟﻌﺮﺑﯿﺔ اﻟﻤﺘﺤﺪة :ﻣﻦ ﻣﻨﻈﻮر ﻣﺪﯾﺮي اﻟﻤﺸﺎرﯾﻊ
اﻟﻤﻠﺨﺺ

ﺗﻌﺘﺒﺮ ﺻﻨﺎﻋﺔ اﻟﺒﻨﺎء ﻋﻨﺼﺮا أﺳﺎﺳﯿﺎ ﻟﺘﺤﻘﯿﻖ اﻻﺳﺘﻘﺮار اﻻﻗﺘﺼﺎدي ﻟﻠﺪول .وﻗﺪ ﺣﻈﻲ ھﺬا
اﻟﻘﻄﺎع ﺑﺎھﺘﻤﺎم وﺗﻄﻮر ﻛﺒﯿﺮ ﻣﻨﺬ اﻛﺘﺸﺎف اﻟﻨﻔﻂ ﺣﺘﻰ اﻟﻮﻗﺖ اﻟﺤﺎﺿﺮ ﺣﯿﺚ ﯾﻮﺟﺪ ﺗﻮﺳﻊ ﻣﺴﺘﻤﺮ ﻓﻲ
أﻧﺸﻄﺔ اﻟﺒﻨﺎء وﻣﺆﺧﺮا ً ﻓﻲ اﻹﻣﺎرات وﺣﺪھﺎ وﺻﻞ إﻟﻰ  ٪60واﻟﻐﺎﻟﺒﯿﺔ ﻓﻲ دﺑﻲ .وھﺬا ﯾﻌﺰز اﻟﻨﺎﺗﺞ
اﻟﻤﺤﻠﻲ اﻹﺟﻤﺎﻟﻲ ﻟﺪﺑﻲ ﻟﯿﺒﻠﻎ  ٪14.5ﻓﻲ  .2018ﻟﺬﻟﻚ ﯾﻄﺒﻖ ﺻﻨﺎع اﻟﻘﺮار طﺮﻗًﺎ ﻣﺘﻌﺪدة ﻓﻲ ﻣﺸﺎرﯾﻊ
ﻣﺨﺘﻠﻔﺔ ﻣﻦ أﺟﻞ ﺗﺤﻘﯿﻖ اﻟﻌﻮاﻣﻞ اﻟﺮﺋﯿﺴﯿﺔ ﻟﻨﺠﺎح اﻟﻤﺸﺮوع وھﻲ :اﻟﺘﻜﻠﻔﺔ واﻟﻮﻗﺖ واﻟﺠﻮدة واﻟﺴﻼﻣﺔ.
وﻣﻊ ذﻟﻚ ھﻨﺎك ﻣﺘﻐﯿﺮات ﻣﺨﺘﻠﻔﺔ وأﺳﺒﺎب ﻏﯿﺮ ﻣﺘﻮﻗﻌﺔ واﺟﮭﺖ ﺻﻨﺎﻋﺔ اﻟﺒﻨﺎء واﻟﺘﺸﯿﯿﺪ  ،ﻣﺜﻞ ﺗﻮاﻓﺮ
اﻟﻤﻮارد اﻟﺮﺋﯿﺴﯿﺔ واﻟﻈﺮوف اﻟﺒﯿﺌﯿﺔ اﻟﻤﺨﺘﻠﻔﺔ واﻟﻘﻀﺎﯾﺎ اﻟﻤﺎﻟﯿﺔ واﻟﻈﺮوف اﻟﺴﯿﺎﺳﯿﺔ وﺿﻌﻒ اﻹﻧﺘﺎﺟﯿﺔ
واﻟﻌﻼﻗﺎت اﻟﺘﻌﺎﻗﺪﯾﺔ .ﻓﻲ اﻟﻮﻗﺖ ﻧﻔﺴﮫ ھﻨﺎك اھﺘﻤﺎم ﻛﺒﯿﺮ ﺑﺈﻧﺠﺎز اﻟﻤﺸﺎرﯾﻊ اﻹﻧﺸﺎﺋﯿﺔ اﻟﺴﻜﻨﯿﺔ ﻟﺘﻐﻄﯿﺔ
اﻟﻄﻠﺐ ﻋﻠﻰ اﻟﻤﺄوى ﻓﻲ اﻟﻮﻗﺖ اﻟﻤﺤﺪد وﺿﻤﻦ ﺣﺪود اﻟﺘﻜﻠﻔﺔ اﻟﺘﻘﺪﯾﺮﯾﺔ واﻷھﻢ ﺑﺎﻟﺠﻮدة اﻟﻤﻄﻠﻮﺑﺔ ﻣﻊ
ﻣﺮاﻋﺎة ﻛﻞ ﺗﻠﻚ اﻟﻤﺘﻐﯿﺮات.
اﻟﮭﺪف ﻣﻦ ھﺬا اﻟﺒﺤﺚ ھﻮ إﻟﻘﺎء اﻟﻀﻮء ﻋﻠﻰ اﺛﻨﯿﻦ ﻣﻦ ﻗﯿﻮد إدارة اﻟﺒﻨﺎء وھﻤﺎ ﺗﻜﻠﻔﺔ اﻟﻤﺸﺮوع
ووﻗﺘﮫ ﻣﻊ اﻟﺘﺮﻛﯿﺰ ﻋﻠﻰ ھﺪﻓﯿﻦ رﺋﯿﺴﯿﯿﻦ أوﻻً اﺳﺘﻜﺸﺎف وﻓﮭﻢ اﻟﻌﻮاﻣﻞ اﻟﻤﺴﺎھﻤﺔ ﻓﻲ ﺗﺼﻌﯿﺪ اﻟﺘﻜﻠﻔﺔ
واﻟﺘﺄﺧﯿﺮ اﻟﺰﻣﻨﻲ ﻓﻲ ﻣﺸﺎرﯾﻊ اﻟﺒﻨﺎء اﻟﺴﻜﻨﯿﺔ ﻓﻲ اﻹﻣﺎرات وﺛﺎﻧﯿًﺎ ﺗﺮﺗﯿﺒﮭﺎ وﻓﻘًﺎ ﻟﺘﺄﺛﯿﺮاﺗﮭﺎ وﻧﺴﺒﺔ
اﻟﻤﺨﺎطﺮ ﻋﻠﻰ اﻟﻤﺸﺎرﯾﻊ اﻟﺘﻲ ﺗﺴﺘﻨﺪ إﻟﻰ وﺟﮭﺔ ﻧﻈﺮ اﻟﻤﺴﺘﺠﯿﺒﯿﻦ .ﺗﻢ اﺳﺘﺨﺪام ﻧﮭﺞ اﻟﻄﺮﯾﻘﺔ اﻟﻤﺨﺘﻠﻄﺔ
ﻓﻲ ھﺬه اﻟﺪراﺳﺔ ﺑﺎﺗﺒﺎع اﻟﺘﺼﻤﯿﻢ اﻟﺘﺴﻠﺴﻠﻲ اﻻﺳﺘﻜﺸﺎﻓﻲ ﻣﻦ أﺟﻞ ﺗﻐﺬﯾﺔ اﻟﮭﺪف اﻷول ﻣﻦ اﻟﺪراﺳﺔ.
أﺟﺮى اﻟﻤﺆﻟﻒ ھﺬه اﻟﺪراﺳﺔ ﺧﻼل ﻋﺎﻣﻲ  2020و  2021ﻣﻦ ﺧﻼل إﺟﺮاء ﻣﻘﺎﺑﻼت ﺷﺒﮫ ﻣﻨﻈﻤﺔ
ﻣﻊ ﺛﻼﺛﯿﻦ ﻣﻦ ﻣﺪﯾﺮي ﻣﺸﺎرﯾﻊ اﻟﺒﻨﺎء ﻓﻲ اﻹﻣﺎرات اﻟﻌﺮﺑﯿﺔ اﻟﻤﺘﺤﺪة .اﻟﺬﯾﻦ ﺗﺮاوح ﻣﺘﻮﺳﻂ ﺧﺒﺮﺗﮭﻢ
ﺑﯿﻦ  5و  20ﺳﻨﺔ ﺑﺎﺳﺘﺨﺪام ﻧﮭﺞ ﻣﻮاﺿﯿﻌﻲ ﺑﺴﯿﻂ ﻟﺘﺤﻠﯿﻞ اﻟﺒﯿﺎﻧﺎت اﻟﻨﻮﻋﯿﺔ .ﺗﻠﯿﮭﺎ اﻟﻤﺮﺣﻠﺔ اﻟﻜﻤﯿﺔ
اﻟﺘﺤﻠﯿﻠﯿﺔ ﺑﺎﺳﺘﺨﺪام ﺗﻘﻨﯿﺔ ﻣﺆﺷﺮ اﻷھﻤﯿﺔ اﻟﻨﺴﺒﯿﺔ ) (RIIﻟﺘﺤﻠﯿﻞ اﻟﺒﯿﺎﻧﺎت اﻟﺘﻲ ﺗﻢ ﺟﻤﻌﮭﺎ ﻣﻦ ﻧﻔﺲ
اﻟﻤﺸﺎرﻛﯿﻦ ﻣﻦ أﺟﻞ ﺗﻘﯿﯿﻢ وﺗﺮﺗﯿﺐ ﻋﻮاﻣﻞ اﻟﺘﺤﻘﯿﻖ ﺣﺴﺐ اﻷھﻤﯿﺔ.
أﺑﺮزت اﻟﺪراﺳﺔ ﺑﻌﺾ اﻟﻌﻮاﻣﻞ اﻟﺘﻲ ﺗﺆدي إﻟﻰ ﻋﺪم اﻟﺘﻮاﻓﻖ ﺑﯿﻦ اﻟﺘﻜﻠﻔﺔ اﻟﺘﻘﺪﯾﺮﯾﺔ واﻟﻔﻌﻠﯿﺔ
واﻟﻮﻗﺖ اﻟﻤﺤﺪد ﻓﻲ ﻣﺸﺎرﯾﻊ اﻟﺒﻨﺎء اﻟﺴﻜﻨﻲ ﺣﯿﺚ ﺳﻠﻄﺖ اﻟﻀﻮء ﻋﻠﻰ أھﻢ اﻷﺳﺒﺎب ﻣﺜﻞ ﺿﻌﻒ
اﻟﺘﻨﺴﯿﻖ ﺑﯿﻦ اﻟﻤﻮظﻔﯿﻦ وﻗﻠﺔ ﺧﺒﺮة اﻟﻤﻘﺎوﻟﯿﻦ واﻟﺘﺄﺧﯿﺮ ﻓﻲ ﺗﺴﻠﯿﻢ اﻟﻤﻮاد و ﺗﺄﺧﺮ ﺳﺪاد اﻟﻤﻘﺎول و
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اﻟﻤﻮﻗﻊ اﻟﺠﻐﺮاﻓﻲ ﻟﻠﻤﺸﺮوع و أﺧﻄﺎء اﻟﺘﻘﺪﯾﺮ ﻧﻘﺺ ﺧﺒﺮة اﻻﺳﺘﺸﺎرﯾﯿﻦ و ﺗﻐﯿﯿﺮات

اﻟﻤﺘﻄﻠﺒﺎت ﻣﻦ ﻗﺒﻞ اﻟﻌﻤﯿﻞ و ﺗﺄﺧﯿﺮ دﻓﻊ اﻟﻌﻤﯿﻞ و ﺗﻘﻠﺐ أﺳﻌﺎر اﻟﻤﻮاد و ﺗﻮاﻓﺮ اﻟﻌﻤﺎﻟﺔ واﻟﻤﻌﺪات و
اﻟﻌﻤﺎﻟﺔ ﻏﯿﺮ اﻟﻤﺎھﺮة و ﻗﻀﺎﯾﺎ اﻟﺘﺼﻨﯿﻊ و ﻟﻮاﺋﺢ اﻟﺴﻠﻄﺔ و و ﺟﺎﺋﺤﺔ ﻛﻮروﻧﺎ.
ﺗﺴﺎھﻢ ھﺬه اﻟﺪراﺳﺔ ﻓﻲ إﺿﺎﻓﺔ اﻟﻤﺰﯾﺪ ﻣﻦ اﻟﺒﯿﺎﻧﺎت وزﯾﺎدة اﻷدﺑﯿﺎت ﺣﻮل إدارة اﻟﺒﻨﺎء ﻓﻲ
دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﯿﺔ اﻟﻤﺘﺤﺪة .ﻟﻘﺪ ﻓﺘﺢ ھﺬا اﻟﺒﺤﺚ اﻟﺒﺎب أﻣﺎم اﻟﻌﺪﯾﺪ ﻣﻦ اﻟﺪراﺳﺎت اﻟﻤﺴﺘﻘﺒﻠﯿﺔ ﻋﻠﻰ
اﻟﻤﺴﺘﻮى اﻟﻤﺤﻠﻲ ﻻﺗﺨﺎذ اﻹﺟﺮاءات اﻟﻼزﻣﺔ اﻟﺘﻲ ﺗﺨﻔﻒ ﻣﻦ آﺛﺎر ھﺬه اﻟﻌﻮاﻣﻞ وﺑﺎﻟﺘﺎﻟﻲ زﯾﺎدة اﻟﺘﻮﺳﻊ
ﻓﻲ ﺻﻨﺎﻋﺔ اﻟﺒﻨﺎء واﻹﻧﺘﺎﺟﯿﺔ ﻟﺨﺪﻣﺔ أﺻﺤﺎب اﻟﻤﺼﻠﺤﺔ.
ﻣﻔﺎھﯿﻢ اﻟﺒﺤﺚ اﻟﺮﺋﯿﺴﯿﺔ :اﻹﻣﺎرات اﻟﻌﺮﺑﯿﺔ اﻟﻤﺘﺤﺪة  ،ﺻﻨﺎﻋﺔ اﻟﺒﻨﺎء  ،ﻗﯿﻮد إدارة اﻟﺒﻨﺎء  ،ﻋﺪم
اﻟﺘﻄﺎﺑﻖ  ،اﻟﻤﻘﺎول  ،اﻟﻌﻤﯿﻞ  ،اﻟﺪﻓﻊ  ،اﻟﺘﻜﻠﻔﺔ واﻟﻮﻗﺖ اﻟﻤﻘﺪر  ،اﻟﺘﻜﻠﻔﺔ اﻟﻔﻌﻠﯿﺔ واﻟﻮﻗﺖ.
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Chapter 1: Introduction
1.1 Overview
The construction industry is a complex environment and throughout the world,
it is not surprising that the construction residential projects suffer from increasing
estimated cost and increase the projects’ duration (Enshassi et al., 2009; Ren et al.,
2008). Mismatch of the estimated cost and time with the actual cost and time usually
means an increase rather than a decrease on them. This mismatching occurs due to
different constraints that vary according to the countries or regions. For example, in
Dubai, the unique culture, high quality of requirements, and labor shortage are some
constraints that lead to increasing the project’s duration (Ren et al., 2008). Cost and
time overrun dilemma representing one of the challenges that have severe impacts on
the construction industry. These impacts may have an additional investment risk to the
stakeholders, a loss of reputation to the contractors and consultants, and an impact the
economic sustainable aspect of the industry (Bentil et al., 2017). These severe impacts
shed new light on the fundamental question which is what the cause of this
phenomenon is.
1.2 Statement of the Problem
In the UAE, especially in the emirate of Abu Dhabi, the government seeks to
implement various construction projects, these include housing programs, hotels,
government schools, and universities. However, these projects don’t meet the
stockholders’ expectations (Motaleb, 2014). That’s due to reasons such as cost overrun
issue which sometimes exceeds the estimated cost by 100%, and time overrun issue
which also has affected by 70% of construction projects (Fanouse, 2017). Basically,
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sustainable construction can be considered only if it meets environmental challenges,
meets social and cultural aspects, and delivered economic aspect (Bal et al., 2013).
Since the time is considered as a resource, so it is direct connected with the economic
aspect. Therefore, time and cost are considered as the main aspects of economic
sustainability. According to these issues, the decision makers agreed that the good
planning for the projects from the beginning phase is imperative in order to control
both time and cost of the construction projects (Motaleb, 2014). Undoubtedly,
continuous communication between different projects’ parties and collaborative work
between them is considered as the best strategy to mitigate the increase in cost and
time (Bentil et al., 2017).
1.3 Relevant Literature
1.3.1 Construction Industry in UAE
The construction industry is considered as a major player in the UAE economy,
which contributes to achieve wealth and generate employment (Sweis et al., 2008).
This sector services the demand of new facilities, infrastructure and buildings
(Alhajeri, 2011). The UAE accounts for almost 29% of the total construction projects
in the GCC , which is the second highest number of projects, after the KSA (43%)
(Asif, 2016a) as shown in Figure 1. As is evident from the current reality, the
construction industry is diversified and interrelated with the various sectors of the
economy (Alhajeri, 2011). To summarize, it can be said that and according to The
Arab World Competitiveness Report (Arab World Competitiveness Report 2007,
2007) the UAE is the most competitive economy in the Arab world among the Middle
East and particularly the Gulf States countries. That has huge mega-projects
announced to reflect a robust and consistent growth.
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Figure 1: Percentage of construction projects in the GCC (Asif, 2016b)
The construction industry in the UAE, employs 20% of 102 million labor. This
labor earned 12.3% of the total UAE labor revenue (Albattah et al., 2019). This
constitute the 14% of the UAE GDP (Mohamed & Salwa, 2016). Recently, Dubai has
to assemble 3,200 projects worth $245 billion U.S. dollars (Noushad et al., 2006).
These numbers of projects are required to be built for hosting Expo 2020 (Mehran,
2016). It is widely understood that Expo 2020 needs experts and laborers to accomplish
them on time. Therefore, achieving the productivity of the construction projects are
associated with the availability of the experts and laborers.
UAE, where the largest employment sector –construction industry- has various
skills, nationalities, and background of laborers, despite that, the construction industry
subjected to one of the major defects which is the unskilled-labor. This will associate
with the poor productivity which will directly lead to construction issues (Aljassmi &
Han, 2014) as the following sections explain.
1.3.2 Construction Industry Issues
Construction industry exposed to different issues, that have a negative impact
on the cost, duration, quality and resources of the project. These issues may cause
unnecessary expenditure and delays (Ahzahar et al., 2011; Al‐Hammad & Assaf, 1992;
Aljassmi & Han, 2014; Waziri, 2016). As a consequence, it will contribute to more
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serious problems in the future because the effects will reach to those who are working
in the construction industry (Ahzahar et al., 2011). Obviously, there are some
contribution factors to construction industry’s issues and these are:
Climatic change: mainly the climatic change may affect the building materials
especially the external building materials that exposed to external conditions such as
rain, wind, solar radiation (ultra-violate light), and atmospheric pollution. Paint
peeling, erosion in some main elements, cracks in the plaster are some of the buildings'
defects (Ahzahar et al., 2011; Al‐Hammad & Assaf, 1992).
Building location: actually, there are common construction defects for all
buildings that are located near to the sea and river. Because of the water that lead to
structure instability. Furthermore, soluble salt with a polluted atmosphere can cause
damage to the exterior surface of the building (Ahzahar et al., 2011; Al‐Hammad &
Assaf, 1992; Waziri, 2016).
Construction materials: usually, the project managers trying to use easily
available local material such as timber, stone, brick, and plaster. All the architects,
contractors, engineers should be familiar with the building materials because it is very
important to understand the nature of the building materials and accurate diagnosis of
defects (Ahzahar et al., 2011; Al‐Hammad & Assaf, 1992).
Faulty design: the common design errors during the construction process
because of saving the initial construction costs concept. These errors could be
minimizing the column’s size, reinforcement bars are also minimized and errors in the
foundations. As a result, these will lead to unexpected situations in the future, and the
building will end up collapsing. (Ahzahar et al., 2011; Waziri, 2016).
Lack of supervision: the insufficient site supervision will cause rework
activities thus affect the efficiency of the construction projects. Where to avoid that,
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there are some skills to improve the performance of supervisor such as communication
with individual workers and planning and directing the work (Ahzahar et al., 2011; Al‐
Hammad & Assaf, 1992; Waziri, 2016).
Any construction project can be identified by five main parameters which are
completion time, cost, scope, quality, and resources. All the previous factors have
negative impacts on these parameters. Such as raise the duration of the project and
influencing the performance of the construction procedure. This study will be focused
on two building construction constraints which are the project’s cost and project time
as well. Before starting this, the construction cost and construction schedule should be
explained as follow.
1.3.3 Construction Cost
The cost can be defined as the budget expenditure and it is agreed by clients to
create the construction facilities. It is comprised of many different elements for
instance direct cost (i.e. material cost, labor cost, equipment cost) , and indirect cost
(i.e. overhead cost and profit) (Al-Khaldi, 1990). In reality, the cost of the construction
activities can be identified by clients or by planning engineers. Identifying the total
construction cost process should be after specifying the client’s requirements and
complete all the drawings (Alhajeri, 2011; Al-Khaldi, 1990; Harris & McCaffer, 2013;
Motaleb & Kishk, 2010).
(a) Material Cost
Material cost includes storage, freight, transportation, and inspection. There
are price lists for material, an estimator uses it either as a reference and then he obtains
revisions or uses specific quotations. The quotations usually include the basic materials
and products and they contain the prices, status of freight charges, delivery schedule,
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and guarantees. Then the material prices enter as a lump-sum amount on the tendering
documents (Al-Khaldi, 1990; Potts & Ankrah, 2014).
(b) Labor Cost
Labor cost include two type of components which are, direct cost and indirect
cost. The cost of the engineers, carpenters, foremen etc. are direct labor cost. There is
a formula can be used to calculate as follows: A= B*C*D where A is estimated labor
cost, B is labor-hours to accomplish a given work type (production rate), C is wage
scales per hour, and D is the total number of work’s units for this category (Al-Khaldi,
1990; Harris & McCaffer, 2013; Potts & Ankrah, 2014). In the other hand, the indirect
labor cost includes the payroll, taxes, insurance and employee fringe benefits (health
paid, vacations, and pension plans). The indirect labor cost constitutes 35% to 50% to
the direct cost (Al-Khaldi, 1990; Potts & Ankrah, 2014).
(c) Equipment Cost
The cost of the equipment could be operating the equipment or owning this
equipment. Selecting or evaluating the particular piece of equipment is first step to
determine its hourly cost. Actually, there are some factors that should be taken into
account during selecting the equipment which are the number of hours used per day,
or month or year, the severity of job conditions, the maintenance way for the
equipment, and demand for used equipment when it is sold (Al-Khaldi, 1990; Harris
& McCaffer, 2013). The owning cost calculation can be by dividing the average
number of hours utilized in a year. The equipment’s depreciation per year cost consist
of cost of insurance, and loss of interest (Al-Khaldi, 1990; Potts & Ankrah, 2014).
While for the operation cost, it contains the cost of fuel, lubricants, filters, grease, tires,
repairs, and maintenance. During the calculation of the operating cost, it is essential to
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do the estimation accuracy (Al-Khaldi, 1990; Harris & McCaffer, 2013; Potts &
Ankrah, 2014). Equipment cost include also rental cost (if the companies do not own
the equipment) and operator cost (worker).
1.3.4 Construction Cost Estimating
Mainly the definition of cost estimating is accumulation details, where all the
cost of a particular activity should be entered during this process to be calculated and
analyzed (Al-Khaldi, 1990; Potts & Ankrah, 2014). This process is a very critical
process in any construction projects (Al-Khaldi, 1990; Harris & McCaffer, 2013; Potts
& Ankrah, 2014). The cost estimating process’s objective is to calculate and predict
the most probable cost of the project base on the available information at the estimation
time. Since a project is conceived, designed, engineered and constructed so different
types of the estimate are required such as conceptual and detailed estimation processes
(Phaobunjong, 2002). Each type of cost estimating has an accuracy level, and it is
expensive as well complex process especially with increasing details and techniques
that could be applied (Phaobunjong, 2002; Potts & Ankrah, 2014; Smith, 2017;
Stewart, 1991).
(a) Conceptual Estimate
There are different terminologies for the conceptual estimate such as top-down,
the order of magnitude, ballpark, feasibility, quickie, analogous, or preliminary
estimate (Potts & Ankrah, 2014; Stewart, 1991). This process is the first serious
attempt to predict the cost of the project and it occurred at the beginning of the project.
The accuracy level of the conceptual estimate is low due to the limited information on
the project scope and usually, it was done without detailed design and engineering
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data. The accuracy range is expected to be ±30% to ±50% (Al-Khaldi, 1990; Harris &
McCaffer, 2013; Potts & Ankrah, 2014; Stewart, 1991).
As it was mentioned that this process is preliminary stage which is usually
called pre-design estimate. That’s mean the conceptual estimate prepares when the
design and engineering have not even started (Harris & McCaffer, 2013; Potts &
Ankrah, 2014; Smith, 2017). The general information that are available in this stage
are number of building occupants, gross square footage area, or building enclosed
volume (Potts & Ankrah, 2014; Stewart, 1991). During the conceptual estimate
process there are different methodologies that could be applied such as historical
information in order to predict the future cost of the new project but they should be
similar in nature (Al-Khaldi, 1990; Harris & McCaffer, 2013; Potts & Ankrah, 2014;
Smith, 2017; Stewart, 1991).
(b) Detailed Estimate
In contrast to the conceptual estimate, a detailed estimate is defined as the
bottom-up process (Potts & Ankrah, 2014; Stewart, 1991). Also, different scholars
have known the detailed estimate as fair-cost and bid estimate (Harris & McCaffer,
2013; Phaobunjong, 2002; Smith, 2017; Stewart, 1991). This estimate done after the
project design is completed and after setting the project specifications, which means
after identify the clear required quality of material and workmanship (Ahzahar et al.,
2011; Potts & Ankrah, 2014; Stewart, 1991). A detailed estimate performed by the
contractor to be submitted to the clients. Then carried out by the client for bid
evaluations, a contract change, extra work, legal claims, permits, and government
approvals (Ahzahar et al., 2011; Al-Khaldi, 1990; Harris & McCaffer, 2013;
Phaobunjong, 2002; Potts & Ankrah, 2014; Smith, 2017; Stewart, 1991). The expected
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accuracy of this process is within the range of ±5% to ±15% (Harris & McCaffer,
2013; Phaobunjong, 2002).
It is also known as a post-design estimate. A post-deign estimate methodology
is more complex and detailed (Ahzahar et al., 2011; Potts & Ankrah, 2014; Smith,
2017; Stewart, 1991). It is required to identify all material quantities required for the
project as well as identify the cost of each item. Then multiply these quantities by the
selected unit costs. Then the resulting sum represents the total estimated construction
cost of the project (Phaobunjong, 2002; Potts & Ankrah, 2014; Smith, 2017; Stewart,
1991).
(c) Other Type of Estimate
While clearly define the project and availability of information, other estimates
should be conducted between the conceptual and detailed estimates (Ahzahar et al.,
2011; Phaobunjong, 2002; Potts & Ankrah, 2014; Stewart, 1991). Those estimates
should be done to finalize the result with the most accurate expected cost. The main
aims of these estimates are to assign the project budget and to monitor and control
project costs (Phaobunjong, 2002; Potts & Ankrah, 2014; Smith, 2017). Budget,
appropriation, control, semi-detailed, design, or engineering estimates are different
other types of estimates that could be applied (Phaobunjong, 2002). All these estimates
are considered pre-construction estimates. However, there are other estimates that are
performed either during the project’s construction phases or after construction
completion to find out the final actual cost of the project. Which known as definitive
estimates (Ahzahar et al., 2011; Harris & McCaffer, 2013; Phaobunjong, 2002; Potts
& Ankrah, 2014; Smith, 2017; Stewart, 1991). All these estimated processes are
sequence processes, which means that each one of these processes is considered as
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input to the next one. These estimates providing new information and thus keeping
continuously updated. The amounts of unknowns and uncertainties decreased and the
level of details and the project information increased, as the project progresses.
1.3.5 Construction Schedule
There is great attention in the building construction time (project’s duration)
(Russell & Udaipurwala, 2000). Many scholars defined the construction schedule as it is
a plan of attack, strategy, sequencing, resource levels, and methods and timing for the
construction activities (Ahzahar et al., 2011; Amoatey et al., 2015a; Emam et al., 2015;
Frimpong et al., 2003; Russell & Udaipurwala, 2000). Because the schedule includes the
timing of different activities which will contribute to either success of the project or no,
so it essentially measures the quality of the construction schedule (Russell & Udaipurwala,
2000). The schedule complexity is integrated with the project’s size (Russell &
Udaipurwala, 2000; Shebob et al., 2012). There are some headings in order to measure the
quality of the construction schedule. For instance, accuracy and completeness, consistency
with other planning documents, good practice and workability, and benchmarks for control
(Kog et al., 1999; Russell & Udaipurwala, 2000).
Accuracy and completeness: to consider the project schedule is a good schedule
by completing the scope of projects in terms of activities that be either onsite or offsite
works. Also finishing the temporary and permanent facilities (Kog et al., 1999; Russell &
Udaipurwala, 2000; Waziri, 2016). During any building construction project, there are
some activates that should have accurate specifications such as resource levels, site
conditions anticipated, design features, and regulatory environment (Russell &
Udaipurwala, 2000).
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Consistency with other planning documents: consistency mean that the project
schedule should be matching with other companies guidelines and standards (Kog et al.,
1999; Russell & Udaipurwala, 2000).
Good practice and workability: this concerned about maximizing productivity and
how well the schedule assists with it. To ensure the schedule’s workability, through
different aspects such as work continuity, learning curve effects, balanced production
rates, an orderly flow of work, and non-congested work areas (Russell & Udaipurwala,
2000).
Benchmarks for control: this heading focuses more about on how the schedule
information reflect location and/or time variation of activity durations, resource usage, and
productivity (Kog et al., 1999; Russell & Udaipurwala, 2000).
To summate, over the last several years, there are high attention and concern about
the project cost and schedule in the construction projects. however, the literature review
on cost overrun and project delays in residential projects in the UAE are very limited. With
this in mind, the specific aim of this study is to generate an understanding of the
contributing factors for the project’s cost and time overrun in the residential projects in
the UAE. Additionally, evaluation the presence and ranking of these factors in the UAE.
The author undertakes to achieve this aim by analyzing the common factors of cost and
time overrun in general construction projects and then subjecting factors to assessment in
the residential projects in UAE perspective.

1.3.6 Causes Factors of Cost and Time Overrun
Construction processes considered complex procedures, there are some factors
that contributed to the main problems which related to the project’s cost, duration, and
quality. Understanding these factors may help the construction stakeholders to mitigate
the negative impacts on the construction processes. Some of these factors are common
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across different countries, however, some are vary based on the culture and practices
of the countries (Johnson & Babu, 2020). The cause’s factors of time and cost overrun
in the construction projects attract the attention of scholars worldwide in order to
improve the performance of the construction processes. Number of scholars
categorized these factors in different groups (Johnson & Babu, 2020; Mpofu et al.,
2017). The author combined the factors from the previous studies based on its
relevance into financial group, construction stakeholders’ group, construction
documents group, and external group, summarized as follow:
1.3.6.1 Financial Factors
Numerous studies concentrate on the factors related to the financial issues due
to the serious consequences of these factors on construction projects (Alaghbari et al.,
2007; Amoatey et al., 2015a; Faridi & El‐Sayegh, 2006a; Johnson & Babu, 2020;
Mpofu et al., 2017). Usually, financial difficulties can be a result of the client’s change
in the project’s requirements. This will lead to delays in finalizing the projects (AbdulRahman et al., 2009; Sweis, 2013; Tahir & Baba, 2018). Moreover, delay in
contractor’s payment has significant effects on the distribution of the contractor’s cash
flow and slow the progress on the site.
The similar financial factors that may be occurred in the construction industry
of UAE, Oman, KSA, Ghana, Denmark, India, Qatar, and Vietnam are fluctuation in
the currency exchange rate, difficulties in obtain loan, inadequate fund allocation,
inflation/price fluctuation, poor financial control on site, delays payment to suppliers
and subcontractors, and contractual claims such as extension of time with cost claims
(Amoatey et al., 2015b; Elawi et al., 2016; Hosani et al., 2020; Le-Hoai et al., 2008;
Mpofu et al., 2017; Ruqaishi & Bashir, 2015). Actually, there are some possible
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financial factors that can be categorized into four groups. These groups’ namely as late
payment, poor cash flow management, insufficient financial resources, and financial
market instability (Abdul-Rahman et al., 2009), follows the detailed explanation for
each group.
(a) Late Payment
The simple definition of the late payment is the inability of the paymaster to
pay within the confirmed period in the contract (Abdul-Rahman et al., 2009; Harris &
McCaffer, 2013). The payment process includes different parties such as clients,
contractors, quantity surveyors, and bankers. All of them may cause late payment,
which has significant effect on the supply chain of payment as a whole (AbdulRahman et al., 2009; Noushad et al., 2006).
The sub-categories that cause late payment thus contributing the delays and
cost overrun in the construction projects are: (1) client’s poor financial and business
management; (2) withhold of payment by the client; (3) contractor’s invalid claims;
(4) delay in valuation and certiﬁcation of interim payment by the consultant; (5)
inaccuracy of valuation for work done; (6) insufﬁcient documentation and information
for valuation; (7) involvement of too many parties in the process of honoring
certiﬁcates; (8) heavy workload of the consultant to do the evaluation for variation
order (Abdul-Rahman et al., 2009). Besides that, the delay in progress payment by the
owner and delay to supplier and sub-contractors are the main causing factors to delays
in the UAE’s construction projects thus increasing the cost (Ghazal & Hammad, 2020;
Motaleb & Kishk, 2010).
(b) Poor Management of the Cash Flow
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Generally, it’s considered the lifeblood of the construction industry, therefore,
it is very essential to ease the project’s cash flow in order to deliver the successful
projects (Abdul-Rahman et al., 2009; Noushad et al., 2006). The project’s cash flow
needs to be monitored, analyzed, and adjusted and this is known as cash flow
management. Poor cash flow management may cause failure projects, so the contractor
should be well analyzing the project’s cash flow. According to Samarghandi et al.
(2016), the causing factors to delay in the construction projects in Iran is the weak cash
flow or the poor distribution of cash flow and inaccurate pricing and bidding from the
contractor’s side. Similar situation occurred during the construction process in the
Saudi Arabia and Oman (Alghonamy, 2015; Alzebdeh et al., 2015; Mahamid, 2016).
In addition, the analysis process of cash flow, may develop and employ strategies that
maintain the project’s cash flow. The sub-categories causes of the poor cash flow
include: (1) too many projects are handled by the contractor at the same time; (2)
instable ﬁnancial background of the contractor; and (3) lack of regular cash ﬂow
forecasting, (Abdul-Rahman et al., 2009). As a result, the well-managed cash flow can
improve the time and cost of the projects.
(c) Insufficient Financial Resources
The resources include the financial resources, human resources, material
resources, and equipment resources. The major cause’s factors that lead to cost
escalation and delays in the construction are the shortage in these resources. For
example, in the UAE one of the most significant reasons for delays in the construction
projects are shortage of manpower (Faridi & El‐Sayegh, 2006b; Hosani et al., 2020;
Mpofu et al., 2017). Actually, the ability to measure the contractor’s performance is
by measuring the availability of their resources (Abdul-Rahman et al., 2009; Challal
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& Tkiouat, 2012). Here, this section focuses only on the financial resources, so the
main issue here is the lack of fund which will affect the project’s cash flow. Which
also consequently contributed to delays in the process of the construction (AbdulRahman et al., 2009, 2006). The major underlying sub-categories of causing delays
and cost overrun factors are difficulties in obtaining loan from financiers and allocation
of government budget not in place (Abdul-Rahman et al., 2009).
(d) Financial Market Instability
Financial market instability means the external factors that related to the poor
economic conditions. This may affect the cash flow of the projects, such as currency
and inflation rate (Abdul-Rahman et al., 2009; Ahmed et al, 2003; El Alaghbari et al.,
2008). The sub-causes factors of the financial market instability contain: (1) increment
of interest rate in repayment of loan; (2) inﬂation of material prices, labor wages and
transportation costs; and (3) increment of foreign exchange rate for imported materials
and plants (Abdul-Rahman et al., 2009). According to Oman’s construction projects,
the instability of US dollar is the critical factor that lead to cost escalation and delays
in submitting the projects (Alzebdeh et al., 2015). Whereas in Saudi Arabia, Palestine,
and Jordan, the high-interest rate and the currency rate are the essential factors that
lead to problems in cash flow thus increase construction project’s cost (Alghonamy,
2015; Mahamid, 2015; Motaleb & Kishk, 2010; Sweis, 2013).
There are strong and direct relationships between the financial factors (late
payment, poor cash flow management, insufficient financial resources and financial
market instability) as Figure 2 illustrates. So, for example, extra commitments can be
a result of the instability of the market. Which will lead to shortfalls in the cash flow
thus consequently lead to project delay (Abdul-Rahman et al., 2009).
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Figure 2: Illustrate the relationships between the financial factors (Abdul-Rahman et
al., 2009)
1.3.6.2 Construction Stakeholders Factors
Commonly, the construction projects contain three main stakeholders which
are owners, consultants (designers/engineers), and contractors (Al-Khaldi, 1990).
Each one of these stakeholders may has some actions that could lead to delay and cost
overrun during the construction processes. Identifying these actions in order to
mitigate the impacts on the projects is a key strategy for project success (Assaf et al.,
1995; Frimpong et al., 2003; Mpofu et al., 2017; Shebob et al., 2012). Following are
number of factors related to each stakeholder, who are mentioned above.
(a) Factors Related to Clients
During the planning stage, it is very important to identified the client’s
requirements clearly and share them with all construction project parties (Mpofu et al.,
2017). Thereby, understanding the client’s needs and requirements can effectively
avoid the rework and revision of the drawings (Chan et al., 2004; Mpofu et al., 2017).
Another issue is the instability of decisions from the clients which may affect the
delivery and the cost of the projects, so changing in the decisions lead to changes in
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designs. Which consequently lead to rework and at the same time waste the resources,
therefore contributed to project delays and increase the cost (Abdel‐Wahab et al., 2008;
Blismas et al., 2004; Faridi & El‐Sayegh, 2006a; Mpofu et al., 2017; Phua, 2005). The
UAE construction projects subject to delays on delivery and increasing the cost due to
change client’s orders during the pre-construction stage. Not just that but also slowness
of the client’s decision-making process, while during the construction processes
changing the material specifications and types (Faridi & El‐Sayegh, 2006b; Hosani et
al., 2020; Johnson & Babu, 2020).
In addition to that, the clients also responsible for the project’s payments, these
payments flow from clients to the main contractors, who then pay for the subcontractors, and so on. Therefore, any delays in progressing the payments will lead to
delay in delivering the project and thus to increase the cost (Mpofu et al., 2017).
(b) Factors Related to Consultants (Designers/Engineers)
Mainly, the consultant’s responsibilities are to design and prepare the drawings
of the projects and based on the client’s requirements. Moreover to supervise the work
and materials fulfill the requirements of the drawings and specifications (Al-Khaldi,
1990). Because of that, the consultant’s defects usually based on these responsibilities.
Mysterious drawings and specification may have negative impacts on the cost and time
of the projects (Acharya et al., 2006; Al-Khaldi, 1990; Mpofu et al., 2017). This also
was supported by (Minato, 2003) who conclude that the main effect on the construction
process is the poor documentation and design quality. So, it is important to review the
designs by the contractors for clarity and avoid ambiguity (Mpofu et al., 2017; Oyedele
& Tham, 2007). This issue was obvious occurred in the UAE’s, New Zeeland’s, Saudi
Arabia’s, Kuwait’s, and Vietnam’s construction projects (Adafin et al., 2020;
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Alghonamy, 2015; Ghazal & Hammad, 2020; Koushki et al., 2005; Le-Hoai et al.,
2008; Mahamid, 2016). Actually, there is generally an accepted view that to minimize
the number of changes in the design phase, they should allocate more time and money
to this phase (Mpofu et al., 2017). However, the designers unable to expect all possible
eventualities because of the complex nature of the construction processes (Hsieh et al.,
2004; Laufer et al., 1992; Mpofu et al., 2017) even if there is enough allocation of
money and time.
(c) Factors Related to Contactors
In the majority, the contractors are the cornerstone in the construction projects,
so their defects were considered as significant influencing factors in the project’s time
and the cost. A review of relevant literature was concluded that poor site management
ranks among the top ten influencing factors causing delays in project delivery and cost
growth (Akintoye & Fitzgerald, 2000; Amoatey et al., 2015b; Mpofu et al., 2017;
Sambasivan & Soon, 2007a). The lack of planning programs and the poorly prepared
ones pointed out as another reason for un-completed construction projects in many
developing countries such as India, Nigeria, and Malaysia which was supported by
(Chan et al., 2004; Iyer & Jha, 2005; Kazaz & Ulubeyli, 2004; Okpala & Aniekwu,
1988; Oyedele & Tham, 2007; Sambasivan & Soon, 2007a).
As it was mentioned earlier, the main criteria of contractor’s performance
measurements are by the availability of the equipment, materials, plant, and laborers
(Abdul-Rahman et al., 2006; Mpofu et al., 2017). Therefore, the lack of strategic
planning of material, inadequate supply, or lack of tools and equipment contribute
adversely to increase the project’s cost and time (Al‐Kharashi & Skitmore, 2009; Dai
et al., 2007; Mpofu et al., 2017). There are some variables that affect the productivity
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of works such as unavailability of sufficient tools and equipment and skip maintenance
for them (Mpofu et al., 2017). Poor coordination and information between government
agencies and contractors can lead to increasing conflict decisions. Which will increase
the repetitions and damages in the construction site, thus reduce the productivity of the
works.
Construction workers are the main elements in the construction industry and
they are following the contractors. Therefore, they should focus on the construction
workers' issues to eliminate the increase in the cost and time of the projects. The
magnitude of the cost escalation and delay in the project’s delivery depends on the
absenteeism of the construction workers. The machinery and plants can be stand idle
if the effectiveness of teamwork and output are reduced (Lim & Ling, 2002; Mpofu et
al., 2017). Poor planning of the project’s contractor leads to tight schedules, therefore
accelerate construction programs and increase working hours. Generally, intensive
working schedule (more than 40 hours per week) reduce labor’s productivity (Lim &
Ling, 2002; Mpofu et al., 2017; Proverbs & Holt, 2000). The labor force productivity
can be influenced by harsh weather conditions, a lot of changes in specification and
works, lack of management, coordination, and supervision (Mpofu et al., 2017).
The contractors and sub-contractors of the construction projects should have a
lot of attention in the motivational factors for the labors. Pay on time, reward and
allowances, sense of belonging and job security, and increase opportunities for
advancement in the career are some of the motivational factors for construction
laborers. All these motivational factors consequently affecting the productivity of the
labor force either positively or negatively (Cox & Townsend, 1997; Mpofu et al.,
2017).
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1.3.6.3 Construction Document Factors
Several definitions should be understood in this section, which are the contract
documents and bidding documents. The contract document is the document that signed
by contracting parties and defining relationships and obligations (Al-Khaldi, 1990;
Zaghloul & Hartman, 2003). It contains the nature and size of the construction to be
done through any type of contract (Al-Khaldi, 1990). While the bidding document is
the document that prepared by the architects-engineer during the proposal or bidding
phase (Couzens et al., 1996; Al-Khaldi, 1990). The bidding phase also called the
negotiation phase, and during this phase, all material and the quality of workers
required should be described by drawings and specifications. So examined this
document by the contractors is a very important process during the bidding phase (AlKhaldi, 1990).
(a) Contract Documents
Since the defects that occurred in the contract documents are contextual, so
many studies have been conducted to investigate these defects. These include omission
of certain general condition, typographical errors, spelling errors, arrangement of
contract divisions. Also inaccurate quantities, conflicts between drawings and
specifications, and ambiguous wording in the arbitration clause (Al-Khaldi, 1990).
These factors contributed to cost and time overrun in India, Malaysia, and Nigeria
(Okpala & Aniekwu, 1988; Oyedele & Tham, 2007; Sharma & Goyal, 2014; Toh et
al., 2012).
There are many efforts being made in order to minimize the impacts of the
contract document’s factors, such as define the drawings and specifications carefully
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and should be maintained. Some fundamentals should be available in the good
construction specifications. For instance, the contract documents should be technically
adequate for the purpose intended and clear in phrasing and expression. A detailed and
comprehensive review should be done by engineers so they should have sufficient time
to perform this review (Alaryan et al., 2014; Al-Khaldi, 1990). Another issue during
the estimated cost phase is the contract time which is considered as an important factor
during this phase. Especially, because it is usually convertible into money values. So
for example, the contractors could be in critical situation if they fail to complete the
projects activities especially if a specific date is agreed to handle the projects (AlKhaldi, 1990).
(b) Bidding Documents
Generally, the construction projects involved a complex procurement process,
one of them is the bidding phase (Arslan et al., 2006). Usually, at this stage, clients
have major duties such as evaluating bids, and awarding the contract to the winner of
the bid (Arslan et al., 2006; Han & Diekmann, 2001). The same sequential procedure
followed by the contractors to select subcontractors (Al-Khaldi, 1990; Arslan et al.,
2006; Han & Diekmann, 2001). The defects that may occur in contract documents
influencing the bid submission period and at the same time the price of the bidding
documents. Regarding that reason, it is important to investigate the contract
document’s defects (Al-Khaldi, 1990). Furthermore, un-enough preparation time for
the bidding documents may lead to an increase in the project cost and expansion for
the project period as it happened in India due to the mistakes that could be occurring
(Iyer & Jha, 2005).
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1.3.6.4 External Factors
The construction process exposed to different external factors that affect the
outcomes and performance of the works (Al-Khaldi, 1990; Kaming et al., 1997;
Motaleb & Kishk, 2010). These factors have a high degree of influence in productivity
and efficiency as well (Al-Khaldi, 1990; Blismas et al., 2004). The external factors
include weather, social and culture impact, local law and religious customs, project
location, lack of productivity and cost indices standards (Al-Khaldi, 1990; Assaf et al.,
1995; Le-Hoai et al., 2008; Sharma & Goyal, 2014; Toh et al., 2012). After reviewing
the previous studies, the most frequent factors will be discussed in the following subsections which are weather and social and cultural considerations.
(a) Weather
Extreme climate condition either it is too hot or too cold is the most unfavorable
for contractors to work with. So, the operations conducted during these climates are
characterized by low productivity (Adam et al., 2017; Akintoye & Fitzgerald, 2000;
Al‐Kharashi & Skitmore, 2009; Kazaz & Ulubeyli, 2004; Le-Hoai et al., 2008;
Ruqaishi & Bashir, 2015). Moreover, the equipment highly affected by the humidity
and temperature, which will lead to an increase in the maintenance cost and downtime
period for this equipment (Ahmed et al, 2003; Al-Khaldi, 1990; Mahamid, 2015; Toh
et al., 2012). An example for the impacts of the climate on the productivity of the
works are basically clear in the GCC countries, where the harsh weather is. Hot and
dry summer and cool winter is the weather of almost all the GCC countries. Also due
to the location of these countries as it lies along Arabian Gulf coast which will result
to high humidity especially in the summer. Another issue is the wind in these countries
especially the surface winds which sometimes become active (high speed) and bring
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dust and sandstorms. All these climate conditions influencing the labor's productivity
and equipment operations. Thus affecting the project’s cost and lead to delay in
projects delivery (Alaryan et al., 2014; Al‐Kharashi & Skitmore, 2009; Alzebdeh et
al., 2015; Emam et al., 2015; Hosani et al., 2020; Motaleb & Kishk, 2010).
(b) Social and Cultural Considerations
There are some variables can affect the organization working within the
society. Society’s culture aspects include customs, lifestyle, demographics,
educational levels, norms and values, different way of thinking, communication,
different decision-making processes, different backgrounds, different languages and
different attitudes toward social responsibilities (Akanni et al., 2015; Al-Khaldi, 1990;
Hasani, 2018; Richie & Ross, 2016; Yusof & Iranmanesh, 2017). The political,
institutional and social culture together affect the management style and the speed of
processes undertaken (Hasani, 2018; Richie & Ross, 2016). Al-Khaldi (1990), pointed
out that the oil industry provides wealth for the GCC countries and motivate the trend
of the urbanization which already provide building employment opportunities. The
urbanization required more projects thus more construction workforce, in order to
construct more facilities. The importation of foreign labor may reflected in the
conservative society especially because they are from different origins and habitats
(Al-Khaldi, 1990; Hasani, 2018).
The social and cultural barriers of the foreign labor is related to the geographic
isolation which is not exposed to the receiving countries and the lack of knowledge to
accommodate themselves with the local people. These barriers may influence the
labor’s productivity and then lead to cost growth and increase the agreed period of the
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project. Also, the government security requirements for certain types of projects are
other barriers to using the foreign workers (Al-Khaldi, 1990).
1.3.7 Summarization of Investigation Factors from Previous Studies
In order to have a general view about the main factors affecting cost and time
of the construction projects, the findings of the investigated previous studies are
summarized in the Table 1. Different studies were chosen based on the aims’
similarities between them, their aims were to investigate or explore the factors that
cause either the cost escalation or project delay in the construction projects. To
distinguish between factors and to facilitate the process of classifying them in different
groups and at the same time to shorten the writings, a code has been placed for each
factor starting from F01 to F40. For instance, “instability of client’s decision” factor
has a code F01 and so on, as shown in Table 1. Moreover, the author categorized the
40 factors in to different groups based on its similarities, following the grouping
arrangement that was applied by Ruqaishi & Bashir (2015) study.
Table 1: The codes of the forty factors
Code

Factor
Client Factors:

F01

Instability of client’s decision

F02

Delay in decision making

F03

Payment delays

F04

Poor definition of requirement

F05

Unrealistic contract duration and imposition of requirement
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Table 1: The codes of the forty factors (continued)
Code
F06

Factor
Complications in the tendering process
Contractor factors:

F07

Project financing difficulties

F08

Insufficient planning and scheduling of project

F09

Poor management and supervision for the site

F10

Poor understanding of scope of work

F11

Problem with sub-contractor

F12

Inappropriate construction methods

F13

Poor contractor experience

F14

Unfamiliarity with government regulations and laws
Consultant factors:

F15

Delay in preparation and approval of drawings

F16

Delay in conducting inspection and testing

F17

poor documentation and design quality

F18

Lack of ownership in the project

F19

Poor management of contractor’s schedule
Material factors:

F20

Change in material type

F21

Delay in materials delivery
Labor and equipment factors:

F22

labor shortage

F23

Low productivity of the labor

F24

Shortage of equipment

F25

Equipment low efficiency
Contract Documents factors:

F26

Mistakes and discrepancies in the contract document
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Table 1: The codes of the forty factors (continued)
Code

Factor

F27

Inadequate project duration defined in the original contract

F28

Poor definition of payment milestone/distribution of cash flow

F29

Poor incentives

F30

Conflicts among joint owners of the project
Communication factors:

F31

Major disputes and negotiation

F32

Inappropriate overall organization structure linked to the project

F33

Lack of effective communication among project parties

F34

Poor interaction with vendors in the engineering and procurement stages
External factors:

F35

Hot weather effects on construction activities

F36

Unforeseen weather conditions

F37

Effect of social and cultural factors

F38

Problem with neighbors

F39

Change in government regulations and laws

F40

Changes in market conditions

There are eight groups identified by the author, which are client factors,
contractor factors, consultant factors, material factors, labor and equipment factors,
contract documents factors, communication factors, and external factors. Appendices
A and B show the 40 factors of cost and time overrun divided into the eight groups,
and its relation to the previous studies respectively. Each row represents a factor,
following the same arrangement of the Table 1. Whereas the numbers in the columns
represent different references that mentioned the factor. Reaching to the sum column
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which represents the summation (the frequent number) of the references that
mentioned each factor in order to rank them.
As shown in Appendices A, B, and Table 2, the “difficulties in project
financing” factor, under the contractors’ factors group, is the most significant factor
that causes cost overrun. That’s because this factor was mentioned in the all selected
forty studies. While “delay in materials delivery” is the most significant factor that
causes time overrun. That’s also because this factor was mentioned in the all selected
forty studies. In contrast and as shown in Appendices A and B, the first similarity is
“problem with neighbor” factor which is under the external factors group, is the lowest
significant factor for both cost and time overrun. This factor was mentioned once in
the selected forty studies. Figure 3 shows the relationship between all causing factors
of the time and cost overrun based on the Appendices A and B information.

Figure 3: Scatter plot showing the relationship between the causing factors of cost
and time overrun
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The second similarity is the “problem with sub-contractor”, this factor was
mentioned 13 times in the selected forty studies of both cost and time. sometimes the
sub-contractors may break down the agreement with the contractors, or they may delay
delivering the materials to the site within the confirmed time. As a result, this will
increase the time to find some new sub-contractors. Also, the similarities between
ranking of the cost and time factors include “major disputes and negotiation in the
beginning phase”. This factor was mentioned 10 times in the selected forty studies of
both cost and time. This will cause to delays in starting date of the project. In addition
to the above, “the poor incentives” and “effect of social and cultural” factor have
similar ranking. They were mentioned 9 and 8 times respectively.
The author took a further step and analyzed the top ten most frequent factors
that are contributed to both cost and time overrun. There are differences in the ranking
of the top ten frequent factors of cost and time overrun. As shown in Table 2, there are
twelve factors, as two additional factors where included because some factors ranked
in the top ten frequent factors in the cost overrun but not in the top ten frequent factors
in the time overrun, and vice versa. These twelve factors are fall under seven groups
out of the eight groups that were defined in Table 1. The factors under the contract
documents group were absent from the top ten frequent factors in both cost and time
overrun. Among the factors listed in Table 2, contractor factors’ group includes three
factors, which are “contractor’s difficulties in project financing,” “inadequate
experience of contractor,” and “poor definition of payment milestone/distribution of
cash flow;” consultant factors’ group includes two factors, which are “consultant’s
poor management of contractor’s schedule” and “delay in conducting inspection and
testing;” client factors’ group includes two factors, which are “client’s payment
delays” and “conflicts among joint owners of the project;” external factors’ group
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includes two factors, which are “unforeseen weather conditions” and “hot weather
effects on construction activities;” material factors’ group includes one factor, which
is “Delay in materials delivery;” labor and equipment factors’ group includes one
factor, which is “shortage of labor;” and communication factors’ group includes one
factor, which is “lack of effective communication among project parties.”
Table 2: Comparison of the top ten frequent factors of cost and time overrun
Code

Factor

F07

Contractor’s
Difficulties in project

Ranking of
Cost
overrun
1

Ranking of
Time
overrun
2

financing

References

(Mahamid, 2015, 2016;
Mpofu et al., 2017; Patil
& Bhangale, 2016;
Rahman et al., 2013;
Ruqaishi & Bashir, 2015;
Shibnai, 2015)

F13

Inadequate
experience of
contractor

2

5

(Abdul-Rahman et al.,
2006; Adam et al., 2017;
Al-Khaldi, 1990; Chan et
al., 2004)

F19

Poor management of
contractor’s schedule

3

3

(Adam et al., 2017; ElKarim et al., 2017;
Hosani et al., 2020;
Larsen et al., 2016; Love
et al., 2013; Mahamid,
2015; Sharma & Goyal,
2014; Sweis, 2013)

F03

Client’s Payment
delays

4

9

(Adafin et al., 2020;
Aimable, 2016; Al Jurf
& Beheiry, 2012;
Alghonamy, 2015;
Alzebdeh et al., 2015;
Emam et al., 2015;
Johnson & Babu, 2020;
Mpofu et al., 2017;
Ruqaishi & Bashir, 2015;
Samarghandi et al.,
2016)

F21

Delays in materials
delivery

5

1

(Al Jurf & Beheiry,
2012; Alghonamy, 2015;
Al‐Kharashi & Skitmore,
2009; El-Karim et al.,
2017; Larsen et al., 2016;
Mahamid, 2015; Motaleb
& Kishk, 2010; Ruqaishi
& Bashir, 2015)
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Table 2: Comparison of the top ten frequent factors of cost and time overrun
(continued)
Code

Factor

Ranking of
Cost
overrun

Ranking of
Time
overrun

F30

Conflicts among joint
owners of the project

6

6

(Faridi & El‐Sayegh,
2006a; Frimpong et al.,
2003; Hosani et al.,
2020; Johnson & Babu,
2020; Mahamid &
Dmaidi, 2013; Shibnai,
2015)

F36

Unforeseen weather
conditions

7

7

(Adam et al., 2017;
Frimpong et al., 2003;
Hosani et al., 2020;
Motaleb & Kishk, 2010;
Ruqaishi & Bashir, 2015)

F28

Poor definition of
payment
milestone/distribution
of cash flow

8

14

(Alghonamy, 2015; Al‐
Kharashi & Skitmore,
2009; Frimpong et al.,
2003; Sweis et al., 2008;
Toh et al., 2012)

F33

Lack of effective
communication
among project parties

9

4

(Al-Khaldi, 1990; Love
et al., 2013; Mahamid,
2015; Motaleb, 2014)

F35

Hot weather effects
on construction
activities

10

11

F16

Delay in conducting
inspection and testing

13

8

(Adam et al., 2017; Assaf
et al., 1995; Frimpong et
al., 2003; Hosani et al.,
2020; Ruqaishi & Bashir,
2015; Subramani, 2014)

F22

Shortage of labor

26

10

(Albattah et al., 2019;
Al-Khaldi, 1990; Al‐
Kharashi & Skitmore,
2009; Amoatey et al.,
2015b; Okpala &
Aniekwu, 1988; Shebob
et al., 2012)

References

(Assaf et al., 1995;
Emam et al., 2015;
Shebob et al., 2012;
Subramani, 2014)
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As shown in Table 2 and Figure 4, the contractor’s group has two of the most
significant factors in the cost overrun. The “contractor’s difficulties in project
financing” is the first-ranking position in the cost overrun factors and the secondranking position in time overrun factors. This indicates how important this factor is,
so the contractors should have a good distribution of cash flow to finance the project
and avoid falling into the risks. Moreover, the “inadequate experience of the
contractor” is the second-ranking position in the cost overrun factors, and the fifthranking position in the time overrun factors. This high ranking in the cost overrun
factors due to the major responsibilities of the contractors, so any defects on them will
lead directly to increase the project’s cost.
The “consultant’s poor management of the contractor’s schedule” is considered
one of the factors that have very large effects on time and cost together because it is
the third-ranking position in both, which indicates how risky this factor is. It is widely
understood that any poor management of any stakeholders means the lack of
experience that they have. Which will lead to failing the project in terms of cost and
time. Although, “delays in material delivery” factor is the most frequent factor in the
time overrun and causes delay in submitting the projects, but it is the fifth-ranking
position in the cost overrun. While “conflicts among joint owners of the project”, and
“unforeseen weather conditions” have the same ranking in cost and time overrun.
These have the sixth-ranking and seventh-ranking position respectively as clear shown
in Figure 4, and Table 2. Which means they have the same effects on the time and cost
of the projects. Another observation is, both factors “delays in conducting inspection
and testing” and “shortage of labors” are not included in the top ten ranking of the cost
overrun because it is affected on the productivity thus the project duration only. In
adjacent to that, both factors “poor definition of payment milestone or distribution of
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cash flow” and “hot weather effect on construction activities” are not include in the
top ten ranking of the time overrun.

Figure 4: Scatter plot showing the relationships between the top ten frequent factors of
cost and time overrun
1.4 Research Gap
It is worth noting that Faridi and El Sayegh (2006a) studied the causes factors
of time and cost overrun for the UAE’s construction projects in general. They found
that “poor initial planning”, “delays in preparation and drawings”, “poor site
management and supervision”, “delay in decision making from the clients”, and
“delays in achieving permits from the government” are the most significant factors
causing the time and cost overrun. Not only that, there are a number of studies
conducted in the UAE to address the factors that affect construction projects progress
and performance (Hosani et al., 2020; Motaleb & Kishk, 2010; Ren et al., 2008).
Moreover, literature has shed the light on the importance of construction industry
issues and focusing on the projects’ time and cost issues. However, there is a dearth of
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comprehensive studies to determine the causes factors for delays and cost overrun
especially in the residential construction projects in the UAE. The reasons behind
selecting the residential construction projects are: there is high attention nowadays for
the residential projects in order to meet the demand through supply, and because the
residential projects in the UAE exposed to cost and time overrun issues (Fanouse,
2017).
Therefore, this study is intended to fill the gap by two main objectives which
are summarized as the following; first exploring the exact causing factors that
contribute to increase projects’ cost and extend the duration of the residential
construction projects in the UAE. Second, to assess the most significant influence
factors in terms of cost and time.
1.5 Summary
Based on the observation from previous studies, there are increasing efforts to
reveal the factors that cause increasing projects’ cost and time and to show the negative
impacts of these factors in the UAE (Hosani et al., 2020; Motaleb & Kishk, 2010) and
in the other countries worldwide (Akintoye, 2000; Alghonamy, 2015; Emam et al.,
2015; Sambasivan & Soon, 2007a; Shebob et al., 2012). Therefore, the aim of this
chapter was to review the topic of construction projects issue in literature body then to
focus on the time and cost overrun in construction projects. It has contained the
construction industry in UAE and the government’s concern in this industry, issue of
this industry which have negative impacts towards the cost, duration, and resources of
the project. It also introduces the construction cost estimating types such as conceptual
estimated and detailed estimated, construction schedule which concern about the
timing of different activities, factors affecting the schedule and cost of construction
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process and simple analysis for the previous investigated studies in order to determine
the top ten causing factors of cost and time overrun. The following chapter will cover
the methods that will be used to accomplish the study objectives to achieve the research
aim.
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Chapter 2: Methods
2.1 Research Approach
The instrument of this study was a mixed-method approach which is known as
the combination of qualitative and quantitative data in order to feed the research’s aims
(Creswell, 2014) as shown in Figure 5. The first objective is to understand and figure
out the contribution factors of cost and time overrun in the residential construction
projects in the UAE. At the same time, the quantitative data will be collected to satisfy
the second objective of the study which is assessing the ranking of the most significant
factors that contribute to cost escalation and delays in completing the projects. The
reason for selecting the mixed-method approach was due to emerge both qualitative
and quantitative data in order to generate deeper insights and build stronger grounded
findings.

Figure 5: Research conceptual framework

36
2.2 Exploratory Study
The direct contact with the interviewees should be taken into account to address
the first objective of this study which is exploring the main causes factors that lead to
cost and time overrun in the residential construction projects. Semi-structured
interviews are the most appropriate method to scout the perception and experiences of
interviewees for better understanding (Gill et al., 2008). This method has the potential
to give the interviewees the freedom to express their thoughts and it is well suited to
explore the responses to certain questions in greater depth (Gill et al., 2008; Horton et
al., 2004).
2.2.1

Data Collection
The interviews were conducted between October 2020 and January of 2021

with thirty interviewees in different company role (contractors, consultants, and
client’s representatives) to feed the first study aim which is exploring the contribution
factors for cost growth and delays in the project’s schedules. The appropriate sample
size for the mixed-method studies is between 30-50 interviewees (Cassell & Symon,
2004; Gill et al., 2008). The interviewees were across the emirates and they all were
hired in the following positions which are project managers and executive managers.
In order to make the sample representative for this study, the author selects the
interviewees based on two criteria. The first one based on the company role to give
different perspectives. For example, the contractors will give more details about the
engineering works, labors, materials, and engagements with sub-contractors. While
the clients will give precise information about the financial issues, on the other hand,
the consultant will give more information about the drawings and governmental
regulations. The second criteria based on the size of the company i.e. large (more than
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500 employees), medium (20-500 employees), small (less than 20 employees)
(Manley, 2008) to be able to circulate the idea at all levels. More information of the
interviewees shown in the Table 3, while the interview’s questions are shown in
Appendix C. The reason behind chosen these positions (project and executive
managers) was to gather precise information about the actual and estimated cost and
time and go into deep details about the contributing factors of these two construction
phenomena. Because the process of finding interviewees was difficult, the
interviewees were gathered by using snowballs manner. This manner defined as a
technique that the sample group grows like rolling the snowball (Ghaljaie et al., 2017),
thus one interviewee refers to others who may have a significant contribution. The
discussions included information about the estimated cost and time and actual ones,
the main causes factors for cost and time overrun, and evaluating which factors (top
ten factors that founded from literature review) have the most influence in the
construction processes to prevent them in the future.
Table 3: Interviewees General Information
#

Background

Position

Company
role

Company
size

Experience
years

1

master of civil
engineer

project
manager

Client company

Large

20

2

Bachelor of civil
engineer

Executive
manager

Client company

Large

25

3

Bachelor of civil
engineer

project
manager

Contractor
company

Medium

17

4

master of civil
engineer

project
manager

Contractor
company

Large

26

5

Bachelor of civil
engineer

project
manager

Contractor
company

Large

28

38

Table 3: Interviewees General Information (continued)
#

Background

Position

Company
role

Company
size

Experience
years

6

Bachelor of civil
engineer

Executive
manager

Contractor
company

Medium

14

7

Bachelor of civil
engineer

Executive
manager

Contractor
company

Large

29

8

Bachelor of civil
engineer

Executive
manager

Consultant
company

Large

29

9

Bachelor of civil
engineer

Executive
manager

Contractor
company

Small

4

10

Master of project
management

Executive
manager

Contractor
Company

Small

7

11

Bachelor of
Architecture
engineer

Executive
manager

Client company

Large

16

12

Bachelor of civil
engineer

project
manager

Contractor
company

Large

30

13

Bachelor of civil
engineer

Executive
manager

Contractor
company

Medium

10

14

Bachelor of civil
engineer

project
manager

Contractor
company

Medium

16

15

master of civil
engineer

Executive
manager

Contractor
company

Small

6

16

Bachelor of civil
engineer

project
manager

Contractor
company

Large

18

17

Bachelor of civil
engineer

project
manager

Client company

Large

26

18

Bachelor of civil
engineer

project
manager

Contractor
company

Large

31

19

Bachelor of
architecture engineer

Executive
manager

Contractor
company

Small

10

20

Bachelor of civil
engineer

Executive
manager

Contractor
company

Small

6
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Table 3: Interviewees General Information (continued)
#

Background

Position

Company
role

Company
size

Experience
years

21

Bachelor of civil
engineer

project
manager

Contractor
company

Large

28

22

Bachelor of civil
engineer

project
manager

Contractor
company

Medium

20

23

Bachelor of civil
engineer

project
manager

Contractor
company

Medium

20

24

Bachelor of civil
engineer

project
manager

Contractor
company

Small

12

25

Master of
construction
management

project
manager

Consultant
company

Small

11

26

Bachelor of civil
engineer

project
manager

Contractor
company

Large

26

27

Master of
construction
management

project
manager

Contractor
company

Medium

10

28

Bachelor of civil
engineer

project
manager

Contractor
company

Large

30

29

Master of
construction
management

project
manager

Contractor
company

Medium

12

30

Master of
construction
management

Executive
manager

Client company

Medium

13
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2.2.2

Data Analysis Method
Simple thematic analysis was conducted to analyze the interviews which

defined as the encoding process of qualitative information (Boyatzis, 1998). Due to
the different and complex perspectives of the interviewees, this method was selected.
Therefore it has the capability to shed light on similarities and differences of
interviewees’ perspectives (Braun & Clarke, 2006; Cassell & Symon, 2004).
Generally, the qualitative data considered large data, thus it needs to organize and
summarize carefully. Therefore, the simple thematic analysis method is the most
effective data analysis method to find the key concept out of this large amount of
qualitative data that set through simple theoretical and technological knowledge
(Cassell & Symon, 2004; Nowell et al., 2017) thus satisfying the exploratory
qualitative of this study.
2.3 Analytical Study
Qualitative attributes such as attitude, perceptions, and opinions of the project
and executive managers need to transform to quantitative data in order to compare
their responses with the data of literature review this could be done by using Likertscale survey (Joshi et al., 2015). The comparison includes knowing the rate of these
factors and capturing the importance of them. Symmetric Likert-scale was used in this
study, to let the participants feel independence to choose any response in a balanced
and symmetric way in either direction (Joshi et al., 2015; Tsang, 2012). To address the
second objective of this study, the seven point Likert-scale was selected, because it is
the most one that provide more varieties of options and alterative thus will achieve the
reliability of the response from interviewees (Joshi et al., 2015). The quantification
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process is a very imperative process to transform the individual's subjectivity into an
objective reality (Joshi et al., 2015; Tsang, 2012).
2.3.1

Data Collection
The same thirty interviewees were asked to fill the Likert-scale survey. For the

sake of addressing the second objective of this study which is assessing the presence
and rating the importance of the founded factors (top ten frequent factors of cost and
time) from the literature review. Therefore, setting the top ten frequent factors from
the previous studies in a survey format and distributed to the interviewees. The
participants were under the same position which are project managers and executive
managers because they are responsible for all project’s details and know all the risks
that the project may be exposed. As mentioned earlier they are working in different
company role (contractors, consultants, and client’s representatives), focusing more
on the managers who are in the contractor companies because all the project’s
activities are under their control and they have direct contact with the clients,
consultants, and sub-contractors.
2.3.2

Data Analysis Method
For this study, the analytical data were analyzed by using the Relative

Importance Index in order to determine the relative importance of the various causes
factors of delays and cost overrun. The Seven-point scale ranged from ‘1’: strongly
disagree; ‘2’: disagree; ‘3’: somewhat disagree; ‘4’: neither agree nor disagree; ‘5’:
somewhat agree; ‘6’: agree; ‘7’: strongly agree. The following formula was used to
calculate the RII:
RII = Σ(w*x) / (A*N)
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Where ‘w’ is referring to the weight that assigned by participants in this study
(i.e. in this case between 1 and 7). Where ‘x’ is referring to the frequency of each
weightage, ‘A’ is referring to the highest weight (i.e. 7 in this case), and ‘N’ is referring
to the total number of participants. The RII values should be between 0 and 1, where
higher value of RII means, that factor is more importance among the other factors.
This analysis will be applied twice, the first time to determine the importance of factors
associated with cost overrun, and the second time to assess the importance of the
factors that associated with the time overrun.
2.4 Research Quality and Reliability
The qualitative study usually reflects the experts’ views which reflects also the
reality; therefore, the reliability of this research was improved by two steps. The first
one is by selecting a random sample which means the interviews were conducted
randomly with project and executive managers in different companies’ roles such as
consultants, contractors, and clients. The second step is by comparing the final results
with other studies’ results in order to find out the similarities and differences. Which
will support the results and preventing any biases and improve the performance of the
construction processes. Generally, the human factor perception is reflected by a
qualitative study, thus the qualitative approach was the best option to investigate the
current causing factors of cost and time overrun in the residential construction projects
in the UAE. The qualitative approach was challenging due to the presence of personal
bias and the different circumstances and complex nature of each construction projects.
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Chapter 3: Results
This chapter contains two main parts. The first part is concerned with an
exploratory study that focuses on investigating the causes factors of cost overrun and
delay the schedule of residential construction projects in the UAE. The second part is
concerned with evaluating the importance ranking of the factors that were explored
from the literature review and listed in Table 2.
The first part shows the results after analyzing the data which is a process that
examines the data collected during the research processes (Tukey, 1962) in order to
answer the research questions. As mentioned previously in the methodology chapter a
total of thirty semi-structured interviews were conducted with project managers and
executive managers. Therefore, the interviews data are analyzed qualitatively. The
interviews gave each interviewees an opportunity to identify the factors that have
influenced the building construction management constraints (cost and time). Then the
survey was analyzed to assess the importance of each factor.
The second part expressed the analysis of the 7-point Likert scale survey that
was distributed to the same interviewees in order to evaluate the presence and rating
of each factor. Because qualitative data may contain some bias so it is converted into
quantitative data to avoid that.
3.1 Exploratory Study
Fifteen causes factors of cost and time overrun in the construction residential
projects in the UAE were identified from the interviewees. These factors include:
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1- Poor coordination between the staff

2- Lack of contractor experience

3- Delays in materials delivery

4- Contractor’s payment delay

5- Client’s payment delay

6- Lack of consultant experience

7- Complex surrounding of the site

8- Estimation errors

9- Requirement changes by clients

10- Fluctuation of material’s price

11- Labor and equipment availability

12- Unskilled labor

13- Manufacture issues

14- Authority regulations

15- Covid-19

Some factors were repeated frequently by the interviewees and these are
expected that may have significant impacts on the cost and time of the projects. Unlike
some other factors, therefore, the strength of these factors varies according to the
repetitions of the respondents.
3.1.1 Poor Coordination between the Staff
(a) Factor Impact on Project’s Cost
More than three of the interviewees believed that the “poor coordination
between the staff” will cause opinion inconsistency between the structure engineer,
MEP engineers, and the architects. Therefore, it will cause damage and repeat most of
the activities. As a result of that, the cost will increase as interviewee 5 has stated;
“The cost of the project normally increases because of the bad quality of the works
and the damages of the activities which is the result from the poor coordination
between the staff and miss understanding between them”. Construction works are long
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consequence processes therefore the staff (construction engineer, site engineer,
architecture, draftsman, MEP engineers) should be collaborating together in order to
avoid the damage and repetition thus finalize the projects with the confirmed budget
and with good quality as most of the interviewees highlighted. Which means obtaining
new projects and increasing income for either contractor or client companies.
(b) Factor Impact on Project’s Schedule
“Poor coordination between the staff” will affect the project’s schedule because
it will end-up with the bad quality, damage most of the activities, and then repeat them,
which means requiring extension time to accomplish the construction processes. As
interviewee 1 has highlighted; “The miss coordination between the structural engineer
and the MEP engineers will lead to damage the activities and repeat them again and
end with the bad quality of the works which mean increase the time of the projects”.
This means that all engineers and managers should have regular meetings to share and
update the information about the site as ascertained in the following quote of
interviewee 17: “Regular meetings are essential to collaborate the staff together and
to share each detail about any activities”.
3.1.2 Lack of Contractor Experience
(a) Factor Impact on Project’s Cost
The interviewees have highlighted that the contractor’s defects are the main
causes factors that affect the cost of the construction housing projects in the UAE.
Managing the construction site, planning the baseline schedule, and providing the
resources on the site are the main responsibilities of the contractors. It is widely
understood that these are significant and necessary tasks, therefore any defects on these
tasks will lead to grow the cost and delay the schedule of the projects as interviewee 8
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has stated: “The contractor’s poor management of the site lead to repeat some
activities which will cause increase wastes in the site, thus the cost will increase to
dumped in the landfill”.
Another interviewee (9) pointed that the contractors should have strategic plans
of providing the materials, laborers, and equipment because these are the main
resources of the construction and allocating them in proper ways as he stated; “Poor
experience of the contractor to manage the site, allocate the resources, how to conduct
the project’s schedule, and when and how to order the materials will lead to cost
escalation”.
In addition to that, most of the interviewees addressed that the contractors
should have enough experience to handle the cash flow of the projects because it is an
essential element to achieve success in most of the projects as interviewee 6 referring
to the quote below; “The good distribution of cash flow will facilitate the delivered
materials and the deals with subcontractors”.
(b) Factor Impact on Project’s Schedule
Most of the interviewees agreed that the contractors are the leaders of the
construction projects, therefore any defects from the leader will cause effects on the
time, cost, as well as the quality of the projects. Because the unprofessional contractors
will not be able to manage the site. This is explained by interviewee 4 in the following
quote: “The lack of experience of the contractors will repeat some of the activities
which will increase the damages and wastes which will require a long time to deal
with it”.
Moreover, other interviewees (3, 15, 17, 22) address that the lack of experience
of the contractor will affect the procurement stages and this will delay on delivering
the materials to the site as interviewee 3 has stated; “The lack of experience of the
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contractors increase the time of the procurement process which means delay deliver
the material on time and conduct the project on time”. Therefore, the contractors
should be selected carefully from the clients to end up with good project quality as
obtained from the following quote: “lack experience of contractor companies lead to
bad quality of the works which mean consume more from the main budget and consume
the time”.
Another issue related to the lack of experience of the contractors is the
contractor’s poor distribution of cash flow which will contribute to delay the payment
for the stakeholders such as subcontractors, consultants, and materials suppliers. As
most of the interviewees agreed that and it is clear from the following quote:
“Irregular distribution of the cash flow from the contractors and clients lead to delays
in payment for the suppliers and subcontractors which will contribute to increasing
the duration of the projects”. Interviewee 7 supports that, and he has stated that; “The
cash flow should be distributed carefully because it will affect the whole process of the
construction and delay the delivery of the materials and lead to problems with
subcontractors and increase the duration of the projects”. Therefore, the contractors
should have good distribution for the milestone to avoid any delays and at the same
time to find proper solutions if possible. One more interviewee (3) adds; “All project
managers should have good distribution for the milestone such as the beginning date
of the project, end date, substructure, and superstructure end, and start date to avoid
any delays and at the same time to find proper alternatives if possible”.
3.1.3 Delays in Materials Delivery
(a) Factor Impact on Project’s Cost
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After the clients take the final decisions and select the appropriate materials,
then they should document them in the Bill of Quantity (BOQ) documents. After that,
the contractors start to order them in a specific stage in order to deliver them to the site
on the time referring to interviewee 18 “When the construction activities moved on,
the project managers should study and order the materials directly in order to ensure
the availability of materials and their arrival in a timely manner”. As it is well known
that time means cost in the construction projects, therefore delays in delivering the
materials to the site will directly increase the project’s duration and indirectly increase
the project’s cost.
(b) Factor Impact on Project’s Schedule
Most of the interviewees addressed that any delay in the procurement process
will affect the whole project’s duration as well as the cost of the construction project
as explained in the following quote of interviewee 8: “Availability of the material on
the site can be after the client select the material and the contractors order them to the
site, so any delays in this circle will cause to delay in the baseline of the project thus
increasing the cost of the project”. Wherefore, the clients should take the final decision
regarding the specifications of the projects as soon as possible. Generally, the
contractor companies should have a strong financial base in order to provide the
materials and other resources to the site in the event client payments are delayed, thus,
their efficiency can be measured.
3.1.4 Contractor’s Payment Delay
(a) Factor Impact on Project’s Cost z
Commonly, clients are the main financier for any construction project,
however, in some cases, the clients have not the ability to fund the project. In this case,
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the project will rely on the contractor to complete without any financial problems, but
the contractor sometimes can’t. That means delaying the payment from the contractors
to the subcontractors and suppliers. As interviewee 16 has stated: “when the contractor
companies have more than one project, then any payment from the client will be spent
on other projects, which will lead to payment delay from the contractors to the
subcontractors and so on…” Actually, the instability of the financial statements from
either the clients or the contractors will lead to a rise in the cost and delay the schedule
of the projects.
(b) Factor Impact on Project’s Schedule
Some of the interviewees explained that delaying the payments from the
contractors to the subcontractor and suppliers will lead to irregularity in the
distribution of the cash flow and confidence problems with them. This means that the
stakeholders will not deal anymore with the main contractor as interviewee 16 has
stated; “During the construction process the problems between the contractors and
subcontractors and suppliers increase day by day because some contractor companies
haven’t paid for them on time due to their weak financial base”. There is a huge
reliance on the contractor in case there are payments delay from the client and of course
within their ability and limits.
3.1.5 Client’s Payment Delay
(a) Factor Impact on Project’s Cost
More than half of the interviewees highlighted that some of the clients have
only the first payment and they stop funding the project from the middle stages which
then cause a lot of problems as expressed by one of the interviewees (23); “Usually,
the clients fund the first payment at the beginning of the project, then at the middle,
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these payments are reduced and then they don’t have enough to complete the whole
projects, which will affect directly on the contractor’s, consultant’s and
subcontractor’s activities thus cause cost overrun”.
Almost all the interviewees agreed that the client’s payment delay will have
significant impacts on the subcontractors, material suppliers, consultant and the cash
flow of the contractors referring to interviewee 21; “Delays of payment from the client
will affect the cash flow of the contractors unless they have a strong financial base
then this will not be a problematic issue”. Therefore, the client is the cornerstone for
any construction projects and they should consider all the details and consider strategic
plans to fund the project to the end.
(b) Factor Impact on Project’s Schedule
Sometimes, the client delays their payment for certain reasons as explained
from the following quote of interviewee 17; “The client delays his payment because
of poor communication among parties involved and because of poor understanding
for the contracts, but it is a critical factor that causes the time overrun”. So, they delay
their payment without understanding the consequences. Therefore, the client must
study his financial situation before entering any construction project.
Another interviewee (13) addressed that the client's delay their payment will
have an effect on the number of labor in the site as he explained from the following
quote; “when the clients delay the payments to the contractors, then they will reduce
their manpower and their staff until the client gives them sufficient payment." Which
will affect the productivity of the labor and thus increase the project’s duration.
3.1.6 Lack of Consultant Experience
(a) Factor Impact on Project’s Cost
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The consultant responsibilities are to prepare the drawings and the designs and
supervise the work, therefore any lack experience on these responsibilities will lead
directly to troubles in the construction processes, referring to interviewee 19; “Bad
quality of drawings and designs of the consultants driving to repeat the activities and
spoiling the materials that increase the wastes in the site which will increase the cost
and time of the projects to deal with it”. Therefore, some of the interviewees suggest
that the design should be modules in order to be doable and mitigate the wastes. The
good experiences of any business are the key to the success of this business, and these
businesses include different stakeholders so any lack of the experience of these
stakeholders will lead to failure of the business, as addressed from the interviewees.
(b) Factor Impact on Project’s Schedule
Half of the interviewees agreed that this factor is the main cause factor for delay
the project’s schedule for example interviewee 5 has stated; “This is the second main
factor after the payment delay from the clients which affect the project's duration”.
Another interviewee (13) goes further to highlight the insufficient experience of
consultants to supervise, conduct the inspections and testing will have negative
impacts on the time and cost of the projects as it is clear from the following quote:
“The inspection takes almost 24 hours from the date of reporting and some consultants
haven’t the good experience so they delay taking the decision to test the activities
which then will increase the time and the cost as well”. Also, interviewee 9 supported
the previous interviewee and he has added; “Some consultant companies have a
restricted system so they delay in conducting the inspections and testing which already
need 24 hours from the reporting day”. The interviews have revealed that the
consultants should be aware from the beginning about everything in the projects and
has a strong experience base to conduct the project safely.
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3.1.7 Complex Surrounding of the Site
(a) Factor Impact on Project’s Cost
The crowded surrounding of the construction site and unavailability of some
facilities will contribute to the difficulties in the construction processes, a significant
increase in the cost, and delay in completing the projects as ascertained from the
interviewee’s 14 quotes; “Some sites are complex such as unavailability of some
facilities, for example, Etisalat cables and electricity generator ….” Another
interviewee (23) supported that viewpoint and has stated; “Lack of resources and
facilities around the site such as the place of the site is far away from the store will
increase the cost to transport the materials ….” Therefore, the stakeholders should
ensure the availability of some facilities that are required to facilitate the construction
processes. Another perspective was added by the interviewee (16) about the crowded
sites which often these sites are in the city center as he explained from the following
quote: “Some sites are difficult to enter it because of the crowded location which will
prevent the big trucks to enter the sites and then to solve this issue they transport the
materials with small trucks, so it required more time and cost”. Nothing can be done
for the crowded locations except to take it into account from the beginning to estimate
the cost and the time.
(b) Factor Impact on Project’s Schedule
In addition to that, some of the interviewees addressed that the mobilization is
another essential part that consumes more time in the beginning as highlighted by
interviewee 18 and he has stated; “The mobilization of some sites is difficult and
required too much time at the beginning of the project which will affect all the duration
of the construction processes”. Interviewee 20 also supported the previous
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interviewee, and he has stated; “Mobilization of the engineers' offices in some sites is
difficult and takes a long time to conduct which is a critical factor that causes a delay
in the schedule of the projects so it should be studied well”. Usually, in all construction
projects, the planning engineers in the head office of the client companies forget to
estimate the cost and the time of the complex surrounding the site which takes too
much time for the mobilization, preparation, and delivery of the material, staff, and
labor as the interviewees addressed.
3.1.8 Estimation Errors
(a) Factor Impact on Project’s Cost
The estimation stage comes after preparing the drawings and selecting the
materials and confirming each detail from the client, then the planning engineers
starting to estimate the cost and the duration of the project. During this stage the errors
occur due to the lack of experience of the planning engineers as interviewee 20 has
stated: “The planning engineers haven’t enough experience in the site and about the
construction processes and activities so usually, they have a lot of mistakes during the
estimation stage”. The estimation process required very accurate details and
information about the projects and at the same time required good experience for the
planning engineers because it is a critical stage, and it will affect all consequence
processes.
(b) Factor Impact on Project’s Schedule
The interviewees highlighted that the estimation errors occur in the material
quantity, prices and the duration of each activities as interviewee 17 has expressed in
the following quote: “The incorrect estimation includes errors in the quantity of the
materials and the price of these materials and both of them are major errors that affect
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all the following project’s activities thus increase the cost and delays the schedule”.
The planning engineers should have very precise information and details about the
project in order to avoid the mistakes from the beginning and ensure the flexibility of
the activities during the construction as interviewee 24 has stated; “Estimation is the
first step in any construction projects, and this should accurate as much as the
planning engineers can and any errors or mistakes in this process will affect all the
project processes”.
3.1.9 Requirement Changes by the Client
(a) Factor Impact on Project’s Cost
All the interviewees highlighted that in all construction projects and especially
the construction residential projects, the satisfaction of the client’s requirement must
be achieved because these requirements are based on the client’s needs. Therefore any
changes in the client’s requirement should be done, however there are a limited
percentage of this changes as explained from interviewee 18 who has stated; “The
stakeholders should achieve the client’s satisfactions in the residential projects, so any
changes in the client’s requirements should be done unless if it exceed the variation
percentage which confirmed in the contracts, usually the variation percentage is
between 1-5% according to the agreement between the clients and contractors”.
Changing the requirements and the orders of the client’s may result consequence
changes that lead to increase the cost of the project and at the same time delay the
schedule as ascertained from interviewee’s 7 quote; “Client changes means redesign
the drawings, selecting new materials with new technology for installation, taking the
approvals from the stakeholders, order them to the site and delivered them, therefore
these changes will add a new cost and delay the following construction processes”.
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(b) Factor Impact on Project’s Schedule
The impact of this factor on the project’s cost and schedule are similar because
it requires a long time to redesign the drawings or modify them and then take the
approvals for them and select new materials that also need approvals which also
increase the cost. In reality, this factor commonly in the residential construction
projects as most of the interviewees agreed and this is clear from the quote of
interviewee 26; “changes from clients are a common factor in all residential projects
because the other projects everything is fixed from the beginning”. Moreover, this was
supported by interviewee 6 and he has stated; “clients change the orders and the
specification usually in the residential projects which are then required to redesign,
select and order the new materials and deliver them to the site, which will consume
the time of the projects”. To avoid any delay during the construction processes, the
client should identify the documentation, drawings, and materials from the beginning
with the consultants and contractors.
3.1.10 Fluctuation of Material’s Price
(a) Factor Impact on Project’s Cost
Some of the interviewees highlighted that the period between selecting the
materials and order them has a lot of fluctuation in the prices of these materials, which
will result in a mismatch between the estimated and actual price as explained from
interviewee 25 as following; “Currently, there is instability in the market because of
the wars and current circumstances which contribute to a lot of variation in the
material prices and that different than what was confirmed in the contract at the
beginning”. More than five of the interviewees added a new perspective in this factor
which is the relationship between the stability of the market and the availability of the
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materials as expressed by interviewee 27; “Availability of the materials and the
specification of these materials are linked with the stability of the market, so if the
market is stable then the materials will be available and the price will be stable thus
the cost of the project will be same as the estimated one in the contract”. Therefore,
the client should take the fast and final decision about the materials in order to order
them and arrive at the proper time.
(b) Factor Impact on Project’s Schedule
Usually, the material’s prices depend on the political and economic situations
of the countries. Therefore, the fluctuation of materials prices affected the cost and the
duration of the construction projects as most of the interviewees explained.
Interviewee 30 added that; “The availability of the materials will affect the material
price and then will affect the time and cost of the project because sometimes the
contractors have to order the material immediately whatever the price was”. Another
interviewee (21) goes further to highlight; “The more abundant of the material, the
lower their prices, and vice versa”. Most of the interviewees illustrated that this is an
unexpected factor, and it can’t be estimated therefore the contractor should order the
materials at a proper time and the client shouldn’t change their requirements and
orders.
3.1.11 Labor and Equipment Availability
(a) Factor Impact on Project’s Cost
The contractor performance can be measured by the ability of the contractors
to provide the site by the labor and equipment and other required resources and most
of the interviewees agreed that the availability of these resources will affect the
productivity of the work as interviewee 23 has stated; “There is an inverse relationship
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between productivity and project cost, so that the higher the productivity, the lower
the actual cost of the project”.
(b) Factor Impact on Project’s Schedule
Meanwhile, the availability of the main resources such as labor, materials, and
equipment, in addition to facilities such as electricity and water in the construction
projects will reduce the project’s duration. On the other hand, the project’s duration is
linked with the quality of the activities as interviewee 5 has explained; “Required
materials with bad quality, labor with lack experience and damaged equipment will
lead to repetition of some activities thus increase the time of the projects, so to avoid
the delays the contractors should concern about the main resources”. Also,
interviewee 21 supported this inverse relationship and he has stated; “Order the
materials and transport them to the site take a long time to deliver, so the availability
of the materials on the site will increase the productivity of the works and then reduce
the project’s duration”. Furthermore, another interviewee highlighted that there is an
inverse relationship between the productivity and the project’s duration as explained
in the following quote of interviewee 27; “labor, equipment, and materials are the
main resources for the construction projects, and all these will increase directly the
productivity of the work, which will reduce the project’s duration and thus reduce the
cost ...”. Moreover, interviewee 19 has stated; “The labor is the main element in the
construction process as well as the equipment so any missing in both will cause a delay
in the construction schedule…”.
3.1.12 Unskilled Labor
(a) Factor Impact on Project’s Cost
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Actually, the engine of the construction site is the labor especially the skilled
labor who increase the productivity of the work as obtained from the following quote
of interviewee 12; “Skilled labor is the engine of the project, so any malfunction on
this engine will cause to cost overrun and delay the schedule of the project, the
unskilled labor will lead to repeat the activity and cause a bad quality.” Another
interviewee (23) supported him, and he has stated; “The construction processes are
long consequence processes and need professional labor to accomplish them on time
and within the budget, so unskilled labor will cause a repetition of some activities
which mean more cost required.” As a result of the repetition which will increase the
wastes in the site.
(b) Factor Impact on Project’s Schedule
Construction work requires different sets of skills to fulfill different types of
craft and trade work. According to the interviewees, one of the main reasons for
delaying the schedule and increasing the cost is the poor productivity of the labor
which results from the unskilled of most of them. The main viewpoint of the unskilled
labor is to increase the wastes in the site, so it required more time to deal with it, this
is expressed interviewee 19 as follows; “Improper labor means less productivity of the
works and repeat some activities and increase wastes and all that mean increase cost
and time of the construction projects''. Another interviewee (26) supported that, and
he has stated; “Unavailability of skilled labor will increase the wastes in the site which
will increase the cost to deal with”. Actually, some of the construction activities need
both skilled and unskilled labor (helper). However, sometimes the unskilled labor is
more than the skilled labor so this will cause poor productivity which will affect the
cost and the schedule of the projects.
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3.1.13 Manufacture Issues
(a) Factor Impact on Project’s Cost
Some of the interviewees addressed that during the preparation of some
materials it required factories to manufacture them, and that will cause more
consuming for the time and increase the cost as interviewee 10 has stated; “Some
materials need to manufacture them in the factories, so the prefabrication need long
time which will effect on the time of the project and because the time is a cost so it will
affect the cost as well”. Another interviewee goes further to highlight that the
transportation issue for these materials required another cost because for example the
large concrete panels required a policy agreement and a police car to accompany them
on the road to be delivered to the construction site.
(b) Factor Impact on Project’s Schedule
The long process of manufacturing the materials and elements in the factories
may lead to increase the project’s duration, even the contractor orders them in a proper
time however these factories delay the orders due to the requests and accumulated
orders as interviewee 16 has highlighted; “As a result of the presence of technology in
construction processes that sometimes need factories, it has contributed to reducing
time on the one hand and increasing it on the other hand”. Therefore, the contractor
should order prefabrication elements at the proper time to avoid any schedule delay
and the factories should not neglect the demands nor accumulate them.
3.1.14 Authority Regulations
(a) Factor Impact on Project’s Cost
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All the construction projects should follow some regulations from the
municipality, DEWA, and civil defense in order to ensure the safety, health, and
quality aspects before and after finishing the projects. Whilst all the interviewees
agreed that these authorities updated their regulation too much which required long
time to understand and apply it in the projects, as ascertained in the following quote of
interviewee 21; “The authorities required a new regulation related to the visa of the
labor and their medical insurance, new regulation for the civil defense and so on… all
these new regulations increase the cost of the projects”. Another interviewee (9) added
that these regulations are an unexpected factor and uncontrollable one as explained
from the following quote of interviewee 29; “Usually, the approvals from the
authorities take a long time and it has updated regulation so it is an unexpected factor
that should be planned from the beginning”.
(b) Factor Impact on Project’s Schedule
The updated regulations have an impact on the time of the projects, as well,
because of the long processes of these authorities, which was agreed by all the
interviewees. Another interviewee (14) added that even for the site clear there are new
regulations from the authorities as he has stated; “Delays may come from the
authorities, such as to clear the site it required the approvals from these authorities,
which will delay the schedule of the project and increase the cost”. How difficult these
regulations vary, so these are considered as unexpected factors that should be studied
well from the beginning in order to avoid the schedule delay.
3.1.15 Covid-19
(a) Factor Impact on Project’s Cost
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Covid-19 is a current situation that the world is witnessing, it is mainly related
to the time extension, this time extension has hidden costs, especially, with the new
regulations that are related to Covid-19. As one of the interviewees 16 has stated;
“Covid-19 is the most affected factor from 2019-2020, as a result the contractor
request for time extension so this lead to increase the cost as well”. Another
interviewee 28 adds the cost of the projects are increasing due to the increasing cost in
transportation of the labors and materials and he has stated; “Corona Pandemic
increase the project’s cost too much due to increasing the number of trips to transport
the staff and materials”. Almost all the interviewees highlighted that there are
negative impacts of Covid-19 on labor, materials and overall, the productivity of the
processes.
(b) Factor Impact on Project’s Schedule
Covid-19 threatened the health of many labors and affected their productivity,
and because of the rules of social distancing, the process of transporting labor on buses
does not exceed 30% of the efficiency of the bus as interviewee 18 has stated; “Covid19 pandemic is a new situation and 30% of the construction workers were transported
to the sites and still under their work, in addition, the materials are delay, so we
required extension time in order to accomplish the project”. Covid-19 is an external
factor that is not expected and usually, these factors have immediate effects on the
construction projects, where the contract document should contain a percentage for
risks, which either give more time to finish the activities or financial compensation.
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3.2 Analytical Study
3.2.1 RII for Cost Overrun Factors
RII technique was used to determine the presence and rating of each factor of
the cost overrun in the construction residential projects in the UAE. According to the
value of the RII, the factors were ranked, where the higher RII value indicates the
strong effect of this factor and vice versa. For the cost overrun factors, the highest
value of RII is 0.909 for the “delay in materials delivery” factor and took the firstranked. Therefore, it is the most significant factor that leads to an increase in the cost
in the residential construction projects as Table 4 and Figure 5 shows. Following with
the “lack of experience of the contractor” factor and the RII value for this factor is
0.961 and has the second-ranked, so it is influence on the cost of the projects is less
than the “delay in materials delivery.”
Table 4: Relative Importance Indices for the cost overrun factors
Factor

RII
Value

Ranking

F1

Delays in materials delivery

0.909

1

F2

Inadequate experience of contractor

0.961

2

F3

Poor definition of payment milestone/distribution of
cash flow

0.885

3

F4

Conflicts among joint owners of the project

0.885

3

F5

Lack of effective communication among project parties

0.857

5

F6

Client’s delay payment

0.852

6

F7

Contractor’s Difficulties in project financing

0.842

7

F8

Poor management of contractor’s schedule

0.819

8

F9

Unforeseen weather conditions

0.671

9

F10

Hot weather effects on construction activities

0.661

10

Code
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The RII values of the “poor definition of payment milestone/distribution of
cash flow” and “conflicts among joint owners of the projects” are similar and they
have the third-ranked position and their RII value is 0.885. The similar value of RII
means that these factors have the same influence on the cost overrun phenomena. The
fourth-ranked position is for the “lack of effective communication among project
parties” with RII value equal to 0.857. Following with the fifth-ranked position for the
“client’s delay payment” with RII value equal to 0.852. Followed by “client’s payment
delay”, “contractor’s difficulties in project financing”, “poor management of
contractor’s schedule”, and “unforeseen weather condition”. They are sixth-ranked,
seventh-ranked, eighth-ranked, and ninth-ranked position respectively. End-up with
the last-rank position for the “hot weather” factor with RII value equal to 0.661 which
is the lowest influence factor on the cost overrun in the residential construction
projects, as shown in Table 4 and Figure 6.

Hot weather effects on
construction activities

Unforeseen weather
conditions

Delays in materials
delivery
1
0.8
0.6
0.4

Inadequate experience
of contractor
Poor definition of
payment
milestone/distribution
of cash flow

0.2
Conflicts among joint
owners of the project

Poor management of
contractor’s schedule

Lack of effective
communication among
project parties

Contractor’s
Difficulties in project
financing
Client’s delay payment

Figure 6: Relative Importance Indices of the cost overrun factors
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3.2.2 RII for Time Overrun Factors
For the factors that are associated with the time overrun, the RII values and
thus the rankings are different than the factors of the cost overrun. The highest RII
value is 0.971 for the “inadequate experience of the contractor” and it is the firstranked factor, as shown in Table 5 and Figure 6. Therefore, it is considered as the most
significant factor that affected the time in the residential construction projects.
Meanwhile, the “delays in materials delivery” factor has the same value of the
“inadequate experience of contractor” factor and has the same ranking. This indicate
that they have the same significant influence on the project’s delay. Following with
the “client’s delay payment” that has the third-ranked position with RII value equal to
0.957; “shortage of labor” that has the fourth-ranked position with RII value equal to
0.952; and “consultant’s delay in conducting inspections and testing” that has the fifthranked position with RII value equal to 0.938. Followed by “contractor’s difficulties
in project financing”, “Lack of effective communication among project parties”, and
“Poor management of contractor’s schedule” and end-up with “Unforeseen weather
conditions” with the RII values equal to 0.923, 0.904, 0.857, and 0.819 respectively,
as Table 5 and Figure 7 shows.
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Table 5: Relative Importance Indices for the time overrun factors
Factor

RII
Value

Ranking

F1

Inadequate experience of contractor

0.971

1

F2

Delays in materials delivery

0.971

1

F3

Client’s delay payment

0.957

3

F4

shortage of labor

0.952

4

F5

consultant’s delay in conducting inspection and testing

0.938

5

F6

Conflicts among joint owners of the project

0.928

6

F7

Contractor’s Difficulties in project financing

0.923

7

F8

Lack of effective communication among project parties

0.904

8

F9

Poor management of contractor’s schedule

0.857

9

F10

Unforeseen weather conditions

0.819

10

Code

Unforeseen weather
conditions

Poor management of
contractor’s schedule

Inadequate experience
of contractor
1
0.8

Delays in materials
delivery

0.6
0.4

Client’s delay payment

0.2
Lack of effective
communication among
project parties

shortage of labour

Contractor’s
Difficulties in project
financing

consultant’s delay in
conducting inspection
and testing
Conflicts among joint
owners of the project

Figure 7: Relative Importance Indices for the time overrun factors
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3.2.3 Comparison of Cost and Time Overrun RII values
To compare the ranking of the cost and time overrun factors based on the RII
value of each factor, it is observed that there are some similarities such as “delays in
materials delivery” which has the first-ranked in both classifications, which indicate
that this factor is the most affected one among the other factors of cost and time
overrun in the residential construction projects in the UAE, Table 6 and Figure 7.
Turning to the “inadequate experience of the contractor” which is the second most
affected factor because it took the second-ranked in cost overrun and the first-ranked
in the time overrun, so it will affect the project’s duration more than the cost of the
residential construction projects in the UAE. This is due to the damages and repetitions
of some activities which required more time to accomplish the activities. The “poor
definition of payment milestone or distribution of cash flow” is indicates as thirdranking in the cost overrun and indicates as “None” in the time overrun, as it was not
included in the top ten frequent factors that are related to the time overrun. Because
of that, the decision makers in the UAE should take actions that could eliminate the
impacts of this factor in the project’s cost. Furthermore, the “hot weather” factor has
the lowest effects on the project’s cost, also it is not one of the top ten affected factors
on the project’s time as Table 6 illustrates. Therefore, the planning engineers estimate
the impacts of this factor and they take it into account from the beginning stages of the
construction processes.
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Table 6: The RII value and the ranking of each factor of cost and time overrun
Code

Factor

Cost overrun
RII
value

Ranking

Time overrun
RII
value

Ranking

F1

Delays in materials delivery

0.909

1

0.971

1

F2

Inadequate experience of
contractor

0.961

2

0.971

1

F3

Poor definition of payment
milestone/distribution of cash
flow

0.885

3

None

None

F4

Conflicts among joint owners
of the project

0.885

3

0.928

6

F5

Lack of effective
communication among
project parties

0.857

5

0.904

8

F6

Client’s delay payment

0.852

6

0.957

3

F7

Contractor’s Difficulties in
project financing

0.842

7

0.923

7

F8

Poor management of
contractor’s schedule

0.819

8

0.857

9

F9

Unforeseen weather
conditions

0.671

9

0.819

10

F10

Hot weather effects on
construction activities

0.661

10

None

None

F11

Shortage of Labor

None

None

0.952

4

F12

Consultant’s delay in
conducting inspection and
testing

None

None

0.938

5

Figure 8 presents and compare only the eight common factors between the cost
and time. The factors that are not in the top ten factors of either cost or time overrun
are excluded from Figure 8. These factors are “shortage of labor”, “consultant’s delay
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in conducting inspection and testing”, “hot weather that effects on construction
activities”, and “poor definition of payment milestone/distribution of cash flow”.
RII Value of cost overrun

RII value for time overrun

Delays in materials
delivery

1

Unforeseen weather
conditions

0.8
0.6

Inadequate experience of
contractor

0.4
Poor management of
contractor’s schedule

0.2
0

Conflicts among joint
owners of the project

Lack of effective
communication among
project parties

Contractor’s Difficulties
in project financing
Client’s delay payment

Figure 8: Comparison of the ranking of the cost and time overrun factors based on
the RII value
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Chapter 4: Discussion
The first aim of this research is to investigate the contributing factors of cost
and time overrun in residential construction projects in the UAE by conducting semistructure interviews. In order to mitigate the negative impacts of these factors and
conduct the projects with good quality. The second aim is to assess the presence and
the ranking of these factors in the residential construction projects in the UAE by using
RII method. This chapter contains two main parts, exploratory study and analytical
study and under each one of them there are sub-parts. The exploratory study has four
parts, the first one shows the new investigated factors. The second part shows common
causes factors of cost and time overrun in the construction projects between the
findings of the interviews and the previous investigation studies (Literature review).
The third part presents the factors that are more related to the residential construction
projects. The fourth part shows the relationships between the fifteen factors. While the
analytical study has two parts which are ranking of the cost overrun factors and ranking
of the time overrun factors.
4.1 Exploratory Study
4.1.1

New Factors
Among the fifteen factors, there are three factors that are not supported by any

study in the literature review and they are considered as new factors. These factors
include “the complex surrounding of the construction site,” “manufacture issues,” and
“Covid-19.” However, these factors are unique because they are related to a specific
geographic location and specific time period. However, it can be added to the list of
the current factors that causes cost and time overrun. For instance, “the complex
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surrounding of the construction site” factor was revealed in this study due to the
development in such area that one of the interviewees has witnessed. While for the
“manufacture issues” factor, it was revealed in this study because of the increase in
technology that led to great use of factories at the present time. Moving to the “Covid19” factor, which is the most recent factor that revealed during the research study
period (At the end of 2019 and beginning of 2020). It is important to say that this factor
is a temporary factor that is happening right now and did not happened before.
Therefore, there are too many procedures from the government, that are changing
constantly, and affect the cost and the time of the construction projects dramatically.
4.1.2 Factors Addressed in the Previous Studies
On the other hand, the remaining 12 factors that were investigated in this study
have been addressed greatly in the previous studies, as shown in Table 7. For instance,
“poor coordination between staff” will directly lead to increase conflict decisions
either between contractor staff or consultant staff or even government agencies staff
and this was supported by number of studies (Abdul-Rahman et al., 2006; Al-Khaldi,
1990; El Alaghbari et al., 2008; Faridi & El‐Sayegh, 2006a). All the participants
agreed that the conflict decisions will contribute to repetitions in some activities that
have bad quality, thus increase the cost and time of the construction project. Moving
to the “lack of experience of the contractor” factor which most of the participants have
highlighted that this factor leads to poor management for the construction site. This
factor will lead to repeat and damage some of the activities, also not providing
sufficient resources such as materials, labor, and equipment at a proper time, and not
handling cash flow well. Many scholars advocated these impacts of “the lack of
contractor experience” and rank this factor among the top ten influencing factors on
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delays in project delivery and cost growth (Akintoye & Fitzgerald, 2000; Amoatey et
al., 2015a; Faridi & El‐Sayegh, 2006a; Mpofu et al., 2017; Sambasivan & Soon,
2007a). Not just that, but also “the lack of consultant experience” is another
contributing factor to the cost and time overrun as revealed by most of the
interviewees. That’s due to the importance of their responsibilities, so any defects on
them will lead to design the drawings with bad quality or redesign them which required
more time and cost to conduct. All these negative impacts are discussed and supported
by number of studies (Acharya et al., 2006; Al-Khaldi, 1990; Assaf et al., 1995;
Oyedele & Tham, 2007).
The previous studies and the data collected from interviews pointed out the
magnitude of the cost escalation and delay in the project’s schedule due to the lack of
strategic planning of materials and inadequate supply, also the lack of tools,
equipment, and labor. Most of the interviewees highlighted that the availability of the
main resources is a key player to success the projects and conducted with good quality
which supported by number of studies (Abdul-Rahman et al., 2009, 2006; Dai et al.,
2007; Mpofu et al., 2017). The availability of quality materials is required as well as
the availability of good experience labor. Therefore, the unskilled labor has negative
impacts on the project which are the repetition process, increase the wastes in the
construction site that require more time and cost. This perspective was supported by
different scholars (Faridi & El‐Sayegh, 2006a; Hosani et al., 2020; Lim & Ling, 2002;
Mpofu et al., 2017; Proverbs & Holt, 2000). One more point regarding the resources,
the “inflation or fluctuation of the material price” is another factor that affects the cost
and time which will lead to mismatching between the estimation and the actual cost
and time, as Amoatey et al. (2015a) , Elawi et al. (2016), Faridi and El-Sayegh (2006a),
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Hosani et al. (2020), Mpofu et al. (2017), Ruqaishi and Bashir (2015) revealed in their
studies.
More than half of the interviewees agreed that the financial issues are among
the worst and most difficult problems that faced the construction projects. Due to the
serious consequences impact on the whole processes. The main financier is the client
or in some cases the contractor (if they have a strong financial base), therefore any
delays from them will affect the contractor’s cash flow and slow the progress on the
site which was supported in the literature review by number of studies (Abdul-Rahman
et al., 2006; Sweis, 2013; Tahir & Baba, 2018). Another point that also related to the
client is the changes of the requirement, some of the interviewees addressed that this
factor contributes to the contractor’s financial difficulties due to the damages and
repetitions of some activities which logically required more time and high cost which
also found in different studies (El Alaghbari et al., 2008; Faridi & El‐Sayegh, 2006a;
Johnson & Babu, 2020; Mpofu et al., 2017).
The initial step among all the construction steps is the estimation for the
project’s duration, cost, estimate the quantity amount of materials and their prices,
required labor, and so on. However, during this step the errors may occur, according
to most of the interviewees. Also, they identified these errors will affect the following
project’s activities. This factor was supported only by Ruqaishi & Bashir, (2015) due
to its rare occurrence in most of the countries. Another viewpoint that confirmed by
all the interviewees is the authority regulations, they addressed that this is an
unexpected factor and because of the complicated systems. that these authorities have,
and updated their rules. So the cost and time will be increased, as clearly defined by
Ruqaishi & Bashir, (2015). The following Table 7 shows the investigated factors from
this study and their mentioned references.
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Table 7: The investigation factors from this study and their references
Factors

Previous investigation studies

Poor coordination
between staff

(Abdul-Rahman et al., 2006; Alaghbari et al., 2007; Al‐Kharashi &
Skitmore, 2009; El Alaghbari et al., 2008; El-Karim et al., 2017; Faridi &
El‐Sayegh, 2006a; Frimpong et al., 2003; Hosani et al., 2020; Johnson &
Babu, 2020; Koushki et al., 2005; Love et al., 2013; Mahamid & Dmaidi,
2013; Motaleb & Kishk, 2010; Samarghandi et al., 2016; Shibnai, 2015;
Zhao et al., 2020)

Lack of contractor
experience

(Abdul-Rahman et al., 2006; Adam et al., 2017; Al-Khaldi, 1990; Chan et
al., 2004; El-Karim et al., 2017; Hosani et al., 2020; Iyer & Jha, 2005;
Kaming et al., 1997; Koushki et al., 2005; Larsen et al., 2016; Love et al.,
2013; Mahamid, 2015; Motaleb & Kishk, 2010; Ruqaishi & Bashir, 2015;
Sambasivan & Soon, 2007b; Sharma & Goyal, 2014; Sweis, 2013)

Delay in delivering
the materials

(Al Jurf & Beheiry, 2012; Alghonamy, 2015; Al‐Kharashi & Skitmore,
2009; Elawi et al., 2016; El-Karim et al., 2017; El-Sayegh, 2008; Faridi &
El‐Sayegh, 2006a; Frimpong et al., 2003; Hosani et al., 2020; Iyer & Jha,
2005; Larsen et al., 2016; Le-Hoai et al., 2008; Love et al., 2013; Mahamid,
2015, 2016; Motaleb & Kishk, 2010; Ruqaishi & Bashir, 2015; Sambasivan
& Soon, 2007a; Shebob et al., 2012; Shibnai, 2015)

Client’s Payment
delay

(Abdel‐Wahab et al., 2008; Abdul-Rahman et al., 2009, 2006; Adafin et al.,
2020; Aimable, 2016; Al Jurf & Beheiry, 2012; Alaryan et al., 2014;
Alghonamy, 2015; Al‐Kharashi & Skitmore, 2009; Alzebdeh et al., 2015;
Assaf et al., 1995; Chan et al., 2004; Elawi et al., 2016; El-Sayegh, 2008;
Emam et al., 2015; Faridi & El‐Sayegh, 2006b; Iyer & Jha, 2005; Johnson
& Babu, 2020; Larsen et al., 2016; Le-Hoai et al., 2008; Love et al., 2013;
Mahamid, 2015, 2016; Mpofu et al., 2017; Oyedele & Tham, 2007; Rahman
et al., 2013; Ruqaishi & Bashir, 2015; Samarghandi et al., 2016;
Sambasivan & Soon, 2007b; Shibnai, 2015; Sweis, 2013)

Contractor’s
Payment delay

(Abdul-Rahman et al., 2006; Acharya et al., 2006; Adafin et al., 2020;
Aimable, 2016; Alghonamy, 2015; Al‐Kharashi & Skitmore, 2009;
Alzebdeh et al., 2015; Amoatey et al., 2015b; Assaf et al., 1995; Blismas et
al., 2004; Chan et al., 2004; El Alaghbari et al., 2008; Elawi et al., 2016; ElKarim et al., 2017; El-Sayegh, 2008; Faridi & El‐Sayegh, 2006a; Hosani et
al., 2020; Iyer & Jha, 2005; Kaming et al., 1997; Kazaz & Ulubeyli, 2004;
Koushki et al., 2005; Lim & Ling, 2002; Mahamid, 2015, 2016; Mahamid
& Dmaidi, 2013; Motaleb & Kishk, 2010; Mpofu et al., 2017; Okpala &
Aniekwu, 1988; Patil & Bhangale, 2016; Phua, 2005; Rahman et al., 2013;
Ruqaishi & Bashir, 2015; Salama & Habib, 2009; Samarghandi et al., 2016,
2016; Shibnai, 2015; Sweis, 2013; Toh et al., 2012; Zhao et al., 2020)

Lack experience of
consultant

(Adafin et al., 2020; Aimable, 2016; Akintoye, 2000; Alaryan et al., 2014;
Amoatey et al., 2015b; Assaf et al., 1995; Elawi et al., 2016; El-Sayegh,
2008; Faridi & El‐Sayegh, 2006b; Ghazal & Hammad, 2020; Han &
Diekmann, 2001; Hosani et al., 2020; Johnson & Babu, 2020; Mahamid &
Dmaidi, 2013; Motaleb & Kishk, 2010; Mpofu et al., 2017; )
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Table 7: The investigation factors from this study and their references
(continued)
Factors
Previous investigation studies
Estimation error

(Abdul-Rahman et al., 2009; Acharya et al., 2006; Ahmed et al, 2003;
Alzebdeh et al., 2015; El Alaghbari et al., 2008; Frimpong et al., 2003; LeHoai et al., 2008; Love et al., 2013; Ruqaishi & Bashir, 2015; Sambasivan
& Soon, 2007b; Sweis, 2013)

Client’s change the
requirement

(Abdel‐Wahab et al., 2008; Abdul-Rahman et al., 2006; Adam et al., 2017;
Akintoye, 2000; Al Jurf & Beheiry, 2012; Al‐Kharashi & Skitmore, 2009;
Chan et al., 2004; Couzens et al., 1996; Dai et al., 2007; Elawi et al., 2016;
Frimpong et al., 2003; Hosani et al., 2020; Mahamid, 2016; Motaleb &
Kishk, 2010, 2010; Mpofu et al., 2017; Patil & Bhangale, 2016; Phua, 2005;
Shebob et al., 2012; Subramani, 2014; Sweis, 2013; Yusof & Iranmanesh,
2017)

Fluctuation of
material’s price

(Al Jurf & Beheiry, 2012; Alaryan et al., 2014; Al-Khaldi, 1990; Hosani et
al., 2020; Iyer & Jha, 2005; Koushki et al., 2005; Motaleb & Kishk, 2010;
Ruqaishi & Bashir, 2015; Sharma & Goyal, 2014; Tahir & Baba, 2018)

Labor and
equipment
availability

(Aimable, 2016; Akintoye, 2000; Alaghbari et al., 2007; Al-Khaldi, 1990;
Amoatey et al., 2015a; Assaf et al., 1995; Elawi et al., 2016; El-Sayegh,
2008; Faridi & El‐Sayegh, 2006a; Hosani et al., 2020; Johnson & Babu,
2020; Kaming et al., 1997; Mahamid, 2015, 2016; Mahamid & Dmaidi,
2013; Motaleb & Kishk, 2010; Mpofu et al., 2017; Patil & Bhangale, 2016;
Rahman et al., 2013; Salama & Habib, 2009; Sambasivan & Soon, 2007b;
Shibnai, 2015; Sweis, 2013; Zhao et al., 2020)

Unskilled
manpower

(Al‐Kharashi & Skitmore, 2009; Dai et al., 2007; Ruqaishi & Bashir,
2015)

Authority
regulation

(Abdul-Rahman et al., 2006; Al‐Kharashi & Skitmore, 2009; El Alaghbari
et al., 2008; Love et al., 2013)

The author took a further step and looked at the factors in the previous studies
that are related to the UAE only, and try to find if the investigated factors of this study
were mentioned previously in the UAE construction industry or not. Actually, all the
investigated factors were mentioned previously in the UAE literature review (Aljassmi
& Han, 2014; Faridi & El‐Sayegh, 2006a; Hosani et al., 2020; Johnson & Babu, 2020;
Mpofu et al., 2017; Salama & Habib, 2009), except three of them which are addressed
as new factors in the previous section. Generally, the construction projects suffer from

75
the same phenomena which are related to time, cost, and quality, and this is due to
almost the same reasons in all cities. Which means that these factors are similar with
slight differences according to the region and surrounding conditions.
4.1.3 Factors Related more to Residential Construction Projects
The research questions are related to the factors that lead to increase costs and
delay the schedule of the residential construction projects only in the UAE. Moreover,
to be more precise, a specific category of projects was selected like choosing the
residential construction projects which more than 50 units either villas or apartment or
even townhouse.
Among the fifteen factors of the cost and time overrun, there are four factors
that all the interviewees agreed that are strongly related to the residential construction
projects. These factors are the “client changes the requirement”, “client’s payment
delay”, “Lack of experience of the consultant”, and “delay in materials delivery”.
Starting with the first factor which is “client changes the requirement” and that’s
because the main goal in these projects is satisfying the needs and requirements of the
end-users. Therefore, the stakeholders tend to change the drawings, designs, and the
selection of the materials based on what is suitable for them. The “client’s payment
delay” is another factor that is strongly related to the residential construction projects
because usually, these projects have only one client while the rest types of the projects
have more than one partner, therefore, financial financing is easier and faster in other
projects.
“Lack of experience of the consultant”, more than half of the project managers
and executive managers highlighted that the “lack of experience of consultant”
especially in conducting the designs and drawings is the main factor that is associated
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with the residential construction projects. Because usually, the residential construction
projects are either villas or towers (apartments) so it is statically structure and there are
no complications in the designs or drawings. Thus, the consultant’s experience is
limited to drawing systematic plans and designs. Routinely these companies have good
experience in site supervision while poor experience and a lot of engineering problems
in the designs and drawings.
Another factor that is associated with the residential construction projects is a
“delay in materials delivery” to the construction sites. Due to the late decisions of the
client to select the appropriate materials for the projects, therefore, the contractors will
delay ordering them. Furthermore, the residential buildings are usually using for
luxury and comfort, so special specifications and standards are requested, which may
not be available in the UAE market. That means that they have been requested from
external markets, which certainly leads to an increase in the cost (high price of luxury
materials) and time (shipping).
4.1.4 Relationships Between Factors
Among the factors there are some relationships, so for example and from the
base, if the time is overrunning this will cause cost overrun because time is cost in the
construction projects. Furthermore, the time itself has different causes factors (the
fifteen factors) which also lead to increase the cost of the construction projects. There
are some factors associated with the other factors. For example, the “lack experience
of the contractor” will cause “delay in delivering the materials” and “delay the
contractor’s payment” for the sub-contractors and suppliers. On contrary, this factor
will end up by “poor coordination between the contractor staff”. On the other hand,
the factor of “client’s payment delay” will contribute to “delay in delivering the
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materials” and “unavailability of labor and equipment” in the site and these results will
also lead to grow the cost and increase the project’s duration as the following Figure
8 shows.
Furthermore, the recent situation of Covid-19 also has effects on the
“availability of the labors and equipment”, “delay in materials delivery”, in addition it
has effects on the “authority regulations”, “fluctuation of the material’s prices” and
will delay the manufacture orders. Moreover, Covid-19 will affect “client’s payments”
due to the downturn and the global economic standstill. “Fluctuation of material’s
price” also has effects on the manufacture due to the required materials to conduct the
main elements in the factories. Another factor that affect the manufacture is the “client
change the requirement” because any changes will restore the manufacturing process
from the beginning. Besides that, the “contractor’s payment delay” will affect the
manufacture as they need payment to start the manufacturing process.
In Figure 9, the author presented the arrows with different colors for some
reasons. For example, the red arrow shows that the time overrun will directly
contribute to increase the project’s cost meanwhile has the greatest impacts on the cost.
Brown arrows represent the factors that lead to increase the cost in the construction
projects. On the other hand, the blue arrows represent the factors that associated with
the time overrun. While the green arrows show the relationships between the factors.
Showing the relationships between the contributing factors is very critical in order to
mitigate the impacts of these factors from the base which is one of the main
contributions of this study. Whereby, by focusing on the base causes factor and trying
to solve it and find an alternative way to eliminate it if possible, this will reduce the
magnitude of the impacts on both cost and time of the projects.

Figure 9: The relationships between the fifteen factors
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4.2 Analytical Study
4.2.1 Ranking of Cost Overrun Factors
The analytical data were analyzed by using the RII technique, to determine and
evaluate the most significant factors in both cost and time overrun. This technique
revealed some similarities and differences with the findings from the literature review.
The following Table 8 presents two classifications for each factor. The first ranking is
based on the RII values, whilst, the second ranking is based on the frequency of each
factor in the forty selected studies that indicated in Table 2. The similarity between
these two classifications is the ranking of the “inadequate experience of contractor”
factor. This factor has second-ranked position in both classifications, which indicating
how important it is in the UAE and other countries. Due to the main responsibilities of
the contractor which all need enough experience to deal with different situations and
managing the construction sites. Another similarity between the two classifications is
the “hot weather” effects on the cost of the project, as this factor ranked last in both
classifications. Which means there is a slight impact on the project cost.
Table 8: Comparison between the ranking of cost overrun factors based on the RII
values and based on the previous studies
Code

Factor

Ranking based
on RII value

Ranking based on
previous studies

F1

Delays in materials delivery

1

5

F2

Inadequate experience of contractor

2

2

F3

Poor definition of payment
milestone/distribution of cash flow

3

8

F4

Conflicts among joint owners of the project

3

6

F5

Lack of effective communication among
project parties

5

9
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Table 8: Comparison between the ranking of cost overrun factors based on the RII
values and based on the previous studies (continued)
Code

Factor

Ranking based
on RII value

Ranking based on
previous studies

F6

Client’s delay payment

6

4

F7

Contractor’s Difficulties in project financing

7

1

F8

Poor management of contractor’s schedule

8

3

F9

Unforeseen weather conditions

9

7

F10

Hot weather effects on construction activities

10

10

The differences between these two rankings are for the remaining factors. For
example, in the RII ranking, the “delays in material delivery” are the first-ranking
position while in the previous studies it is the fifth-ranking position. So this factor is
based on the context, and here in the UAE, the municipalities required high-quality
specifications of the materials. So, the higher the quality, the higher the cost. This
indicates the extent of the importance of this factor in the UAE, which is supposed to
take immediate decisions to mitigate its impacts on the cost of the project. Another
differences between these two ranking is clear on the “contractor’s difficulties in
project financing” factor. Based on the RII ranking this factor is sixth-ranking position,
while for the previous studies this factor is the first-ranking position. So this factor
does not have a strong impact on the cost of the project in the UAE unlike other
countries, due to the ability of the clients to finance their projects.
4.2.2 Ranking of Time Overrun Factors
For the time overrun factors, there are also some similarities and differences
between the two classifications. There are two similarities between them, which are
for the rate of the “delays in materials delivery” factor which has the first-ranking
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position in both as Table 9 presents. Therefore, it is clear that this factor has the most
significant impact on the time overrun issue in the UAE and other countries.
Sometimes, delivering the materials to the construction site by importing them from
the other regions required more time. Therefore, the contractor should order them at a
proper time in order to deliver them without any delays and clients should confirm
their decision on material selection fast. The second similarity is the ranking of the
“conflicts among joint owners of the project” and it is the sixth-ranking position in
both classifications.
Table 9: Comparison between the ranking of time overrun factors based on the RII
values and based on the previous studies
Code

Factor

Ranking
based on
RII value

Ranking based
on previous
studies

F1

Inadequate experience of contractor

1

5

F2

Delays in materials delivery

1

1

F3

Client’s payment delay

3

9

F4

Shortage of labor

4

10

F5

Consultant’s delay in conducting inspection and
testing

5

8

F6

Conflicts among joint owners of the project

6

6

F7

Contractor’s Difficulties in project financing

7

2

F8

Lack of effective communication among project
parties

8

4

F9

Poor management of contractor’s schedule

9

3

F10

Unforeseen weather conditions

10

7

The “inadequate experience of contractor” factor may have a significant impact
on the project’s time in the UAE as it has a first-ranking and fifth-ranking position in
the other studies. This is because the good experience of the contractor that avoid any
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repetitions for the construction activities thus no need for the time extensions.
Therefore, the client should take their time to select a good contractor from the
beginning. The second important factor for the time overrun is the “client’s payment
delay” factor which has the second-ranking position in the UAE. By logic, any
payment delays will affect all the sequence activities in the construction processes such
as ordering the materials, the availability of the labor and equipment, and so on. Table
9 shows also that the “shortage of labor” factor is very critical for the project’s duration
as it has the third-ranking position in the UAE. Because they are increasing the
productivity of the construction processes which then reduces the project’s time. The
“unforeseen or unpredictable weather” factor has the lowest impact on the project’s
duration as it has the last-ranking position in the UAE. This is because the client’s head
office estimates the project’s duration with considering this factor.
“Contractor’s difficulties in project financing” is seventh-ranking position in
the UAE, while it is the second-ranking position in the other countries. Therefore, the
impacts of this factor in the UAE is less than on the other countries. As well as the
“poor management of the contractor’s schedule” factor which is the ninth-ranking
position in the UAE and in the other countries it is second-ranking position, so it has
high impacts on them.
To summit, in the UAE there are some factors that contributing to cost overrun
in the residential construction projects and has significant and remarkable impacts.
These factors are “delays in materials delivery”, “inadequate experience of
contractor”, “poor definition of payment milestone/distribution of cash flow”.
Therefore, the stakeholders should study them properly to avoid their impacts. Also,
there are other factors that have impacts on the project’s cost but their impacts are less
such as “hot weather”, and “unforeseen weather conditions”.
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On contrary, the most significant and remarkable factors that contributing time
overrun in the residential construction projects in the UAE include “delays in materials
delivery”, “inadequate experience of contractor”, “client’s delay payment” and
“shortage of labor”. However, the less impacts on the project’s duration are from the
“Poor management of contractor’s schedule” and “unforeseen weather conditions”.
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Chapter 5: Conclusion
This study was conducted to knock the door of sustainability from the
economic aspect and add more knowledge in the literature related to building
construction management in the UAE. Specifically, the mismatch of the estimated cost
with the actual cost since the beginning of the construction era to the present time, as
well as the project's duration. This leads to cause issues against construction expansion
and sustainability (economic aspect). Therefore, this study has been conducted to
investigate the causes factors of the cost and time overrun in the construction
residential projects in the UAE. The exploratory sequential design approach was
carried this research forming a mixed-method study.
This research was conducted in two stages; the first stage was accomplished
from October 2020 to January 2021. Where thirty project and executive managers who
are currently worked in the construction residential projects in the UAE were
interviewed. The data has been analyzed by a simple thematic analysis approach
covering the factors that are associated with cost and lead to escalating it as well as the
factors that cause a delay in accomplishing the residential projects. The data revealed
that there are fifteen factors for both cost and time overrun. These factors are; “poor
coordination between the staff”, “lack of contractor experience”, “delays in materials
delivery”, “contractor’s payment delay”, “complex surrounding of the construction
site”, “estimation errors”, “lack of consultant experience”, “requirement changes by
the client”, “client’s payment delay”, “fluctuation of material’s price”, “labor and
equipment availability”, “unskilled manpower”, “manufacture issues”, “authority
regulations”, “Covid-19”. Among all these 15 factors, three of them were not covered
in the previous studies and considered as new factors to the construction industry body

85
of knowledge. These factors are “complex surrounding of the construction site”,
“manufacture issues”, and “Covid-19”.
One of the main contributions of this study is to link between the 15 factors.
Although, “lack of experience of the contractor” will cause “delay in delivering the
materials” and “delay the contractor’s payment” for the sub-contractors and suppliers.
While the “poor coordination between the staff” affected the experience of the
contractor. Moreover, “client’s payment delay” will contribute to “delay in delivering
the materials” and “unavailability of labor and equipment” in the site. Furthermore,
“Covid-19” has effects on “availability of the laborers and equipment”, “delay in
materials delivery”, “authority regulations”, “fluctuation of the material’s prices”,
“delay the manufacture orders”, and “client’s delay payments”. On the other hand,
“Fluctuation of material’s price”, “client change the requirement”, and the
“contractor’s payment delay” lead to an increase in the “manufacture issues”. These
all will end-up by increasing the cost and duration of the residential construction
projects in the UAE.
The second stage was covering the evaluation of the top ten factors of the cost
and time overrun from the literature review, to determine their influence on the cost
and time issues in the residential construction projects in the UAE. This was addressed
by using the RII technique that revealed the ranking of the factors that increase the cost
from high to low according to RII values as follow: “delays in materials delivery”, “the
inadequate experience of contractor”, “poor definition of milestone or poor
distribution of cash flow”, “conflict among joint owners”, lack of effective
communication among project parties”, “client’s delay payment”, “contractor’s
difficulties in project financing”, “poor management of contractor’ schedule”,
“unforeseen weather conditions”, and “hot weather that affected the construction
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activities” respectively. Whilst, the ranking of the factors that increase the project’s
duration from high to low according to RII values as follow: the “inadequate
experience of contractor”, “delays in materials delivery”, “client’s delay payment”,
“shortage of labor”, “consultant’s delay in conducting inspection and testing”,
“conflict among joint owners”, “contractor’s difficulties in project financing”, “lack
of effective communication among project parties”, “poor management of contractor’
schedule”, and “unforeseen weather conditions” respectively. The calculation was
conducted by using Microsoft Excel for Office 365 based on the RII formula.
The ranking of the factors in this study is based on the RII values while the
factors of the literature review were depending on how often it was repeated in the
forty selected studies. There are differences between them. This due to conducting
different studies in different countries, which have different regulations and practices.
Also, the effect of the COVID-19 has an influence on a number of factors.
5.1 Challenges, Limitations and Future Research
This research was subjected to some challenges such as during the exploratory
study and exactly during the data collection. Where this study has a small sample size
(30 participants), which may not necessarily represent the actual size of the project
managers in the UAE. Also due to different areas between academic and industry
fields, so it was hard to get contacts especially with the presence of some conditions
to feed the objectives of this study. Moreover, it was harder to set an appointment for
interviews for the project and executive managers who are in the super dynamic field.
Not forgetting the current new conditions facing the world, namely the Corona
pandemic, which made it more difficult to determine face-to-face interviews. During
the data collection, most of the managers have been hesitant to share any project’s data
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fearing for the reputation of the stakeholders at times and for confidentiality although
the presence of an official letter issued from the university stating that all the given
data will be kept anonymous. Finally, and after the data was collected then
transcription and analyzing them was tougher and required a long time and effort to
deal with for a student with an architectural engineering background.
All in all, this research tried to spot the light on the area of an economically
sustainable, therefore the limitation of this study due to the short time dedicated to a
master’s thesis program, available for one student only to conduct the whole project,
Covid-19 and its impacts on limited communication with individuals although the
snowball method was helpful. The target sample size of this study was 50 interviewees,
but due to the Corona pandemic, only thirty interviewees agreed to conduct the
interview. Also, because this study touches the financial side and the reputation of
some companies, so some managers refused to give some information even after
confirming that all the information is very confidential and is used only for the purpose
of the study. There are different variables that make the similar research differ such as
context, the time period conducted, number of interviewees, and different categories
of construction experts such as site engineer, planning engineer, project managers and
other different parties.
This study contributes to enhancing more knowledge about economic
sustainability and adding more information about building construction management
constraints in the UAE. Actually, the method of this study can be applied in different
countries and in different industries other than the construction industry. In addition to
that, it can be applied with different sample sizes, in different time periods. This
research has opened the door for several future studies in order to explore some
solutions that could eliminate the causes factors and their impact on the cost and time
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overrun in the construction residential projects. That’s may increase the expansion of
the construction industry and productivity to serve the stakeholders. In addition, it
helps the industry leaders to suggest a system that assesses the efficiency of the project
in terms of project duration and from the financial point of view based on the project
data. Which may help to determine the possibility of the project to accomplish on the
specified time and cost or not.
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Appendix A: The investigation of cost overrun factors and their relation with previous studies.
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Appendix B: The investigation of time overrun factors and their relation with previous studies.
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financing

•

Inadequate planning
and scheduling of
project

•

Poor site management
and supervision

•

Poor understanding of
scope of work

•

•

•

•

•

•

•

•

•

•
•

Problem with subcontracting

•

•

•

•

•

•

•

Inappropriate
construction method
Inadequate experience
of contractor

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•
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•

•
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•

•
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Unfamiliarity with
government
regulations and laws

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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24

•

22

19

•

•

33

8

•

•

26

15

4

37

38

3

15

26

•

Consultant factors:
Delays in preparation
and approval of
drawings

•

Delay in conducting
inspection and testing
Poor documentation
and design quality

•

•
•

•
•

•

•

•

•

•

•

Lack of ownership in
the project
Poor management of
contractor’s schedule

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•
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•

•

•

•

•

•

•

•

•

•

•

•

40

1

•

•

•

•

31

10

•

23

18

•

29

12

7

34

11

30

12

29

Material factors:
Change in material
type
Delays in delivery of
materials

•
•

•

•

•

•
•

•

•
•

•

•

•
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•

•
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•
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•

•
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•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

Labor and equipment factors:
Shortage of labor

•

•

Low labor
productivity

•

•

•

•

Shortage of equipment

•

•

•

•

Low efficiency of
equipment

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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•

•

•

•

•

•
•

•
•

•
•

•

•
•

•

•

•

•

•

•

•

•

Contract factors:
Mistakes and
discrepancies in the
contract document
Inadequate project
duration defined in the
original contract

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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Poor definition of
payment
milestone/distribution
of cash flow

•

Poor incentives
Conflicts among joint
owners of the project

•
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•
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•
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•
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•

•

•
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•
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•

35

6

•

10

31

3

38

37

4

2

39

Contract-relationship factors:
Major disputes and
negotiation

•

•

Inappropriate overall
organization structure
linked to the project
Lack of effective
communication among
project parties

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Poor interaction with
vendors in the
engineering and
procurement stages

•

•

•

•

•

•
•

•

•

•
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•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

External factors:
Hot weather effects on
construction activities

•

•

•

•

Unforeseen weather
conditions

•

•

•

•

•

•

•
•

Effect of social and
cultural factors

•

•

•

•

•

•

•

•

•

•
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•

•

Problem with
neighbors
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11

•

•
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•
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16
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•

Change in government
regulations and laws

•

Change in market
condition

•

•
•

•

•

•
•

•

•

•
•

•
•

•

•

•
•

•
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•
•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•
•

•
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Section A
In this section, we will ask you a few questions about your demographic
information.
Q1: What is your age?
[Actual Number]
Q2: What is your gender?
o Female
o Male
Q3: What is your highest level of education?
o
o
o
o
o

High school (completion)
Vocational/technical school [in what area]
Some college. [what is your background]
College graduate. [what is your background]
Post graduate degree. [what is your background]

Q4: What is your role in your company (job title)?
o Project manager
o Executive Project manager
o Other ____________________
Q5: What is the type and name of your company/institution?
o
o
o
o

Consultant company [name of the company/institution]
Contractor company [name of the company/institution]
Client company [name of the company/institution]
Other ____________________

Q6: How many years of experience do you have in the construction industry?
[Actual Number]

Section B
In this section, we will ask you a few questions about your experience among the
factors that causing high costs and time overrun in the housing projects.
Q7: Have you worked in a housing project? (I.e. residential compound, or group of
housing)
o Yes
o No
Q8: If yes, how many housing projects?
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[Actual Number]
Q9: How many units? (Each project)
o
o
o
o
o
o

Less than 50 units
50-100 units
100-150 units
150-200 units
200-250 units
More than 250 units

Q10: what is the housing type? (Each project)
o
o
o
o

Villas
Apartments
Mixed (villas & apartments)
Other ____________________

Q11: What is the construction method that have been used? (Each project)
o
o
o
o

Precast
Reinforced concrete
Light gauge steel
Other ____________________

Q12: What is the estimated cost that confirmed in the contract [before the
construction starts]? What about the actual cost [after the construction is finished]?
Are both costs same or different? Why? (Each project)
Q13: What is the estimated schedule that confirmed in the contract [before the
construction starts]? What about the actual schedule [after the construction is
finished]? Are both schedules same or different? Why? (Each project)
Q14: Based on your experience and in general, what are the factors that increasing
the construction projects cost?
Q15: Based on your experience and in general, what are the factors that lead to
delays in the construction projects?
Q16: Which activity has the highest cost during housing projects [estimated and
actual]? Why do you think that this activity has the highest cost? (Each project)
Q17: Which activity took the longest time during housing projects [planed and
actual]? Why do you think that this activity took the longest time? (Each project)
Q18: Do you think that there are specific factors related to the housing projects (i.e.
residential compound, or group of housing)? If yes, what are these factors? Among
these factors, is there any external factors? What are these? (For time and cost
overrun)
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Section C
(A) In this section, we will ask you about the most potential factors that might
influence the cost of the construction compound projects.
For each of the following statements, please choose an answer that best applies
to your experience.
Q19: The client’s delay payment is a significant factor that lead to increase the cost
of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q20: The contractor’s difficulties in project financing is a significant factor that lead
to increase cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q21: The inadequate experience of contractor is a significant factor that lead to an
increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q22: The consultant’s poor management of the contractor’s schedule is a significant
factor that lead to an increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q23: The delays in delivery of materials is a significant factor that lead to an
increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q24: The poor definition of payment milestone/distribution of cash flow is a
significant factor that lead to an increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q25: The conflicts among joint owners of the project is a significant factor that lead
to an increase in the cost of the project.

111
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q26: The lack of effective communication among project parties is a significant
factor that lead to an increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q27: The hot weather that effects on construction activities is a significant factor
that lead to an increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q28: The unforeseen weather conditions is a significant factor that lead to an
increase in the cost of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
(B) In this section, we will ask you about the most potential factors that might
influence the time of the construction housing projects.
For each of the following statements, please choose an answer that best applies
to your experience.
Q29: The client’s delay payment is a significant factor that lead to increase time of
the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q30: The contractor’s difficulties in project financing is a significant factor that lead
to increase time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q31: The inadequate experience of contractor is a significant factor that lead to an
increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q32: The consultant’s delay in conducting inspection and testing is a significant
factor that lead to an increase in the time of the project.
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ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q33: The consultant’s poor management of the contractor’s schedule is a significant
factor that lead to an increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q34: The delays in delivery of materials is a significant factor that lead to an
increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q35: The shortage of labor is a significant factor that lead to an increase in the time
of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q36: The conflicts among joint owners of the project is a significant factor that lead
to an increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q37: The lack of effective communication among project parties is a significant
factor that lead to an increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree
Q38: The unforeseen weather conditions is a significant factor that lead to an
increase in the time of the project.
ο Strongly Disagree ο Disagree ο Somewhat Disagree ο Neither Agree nor
Disagree
ο Somewhat Agree ο Agree ο Strongly Agree

We thank you for your time spent taking this interview.
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